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INTEGRATED INTERFACE FOR REAL TIME 
WEB BASED VIEWING OF TELECOMMUNICATIONS 
NETWORK CALL TRAFFIC 

The present invention relates generally to 
special service telephone call processing such as 
800/8xx, 900 and "VNET" calls in a telecommunications 
network, and more particularly, to a World Wide 
Web/Internet enabled apparatus and methodology for 
viewing network call traffic information and call 
statistics in real-time. 

Commonly assigned U.S. Patent No. 5,537,611 
issued July 10, 1996 discloses a network management 
scheme for special service calls which allows the 
management of a telecommunications network to oversee 
the network to ascertain traffic surges and provide 
traffic controls to alleviate network congestion. In 
particular, the '230 application discloses the 
utilization of a Data Access Point (DAP) for storing 
information relating to different special service call 
numbers, information relating to subscribers who 
subscribe to the various services, and translation 
tables" that provide ~the data needed to translate a 
special seirvice da 1 ! 1 ri^Sr itita V red! call number 
associated yrifch^a -particular*-- ne two rk- switch. : A 
processor associatedLwith, the DAP, referred to as a DAP 
Traffic Statistics!r(pTS) >1 converts the collected 
traffic data into statistics data and. = forwards the same 
tQ^k compiler 'processor of an Integra-ted Network ■: 
Management Syst'sm' % JNt£S)'/ The INMS provides reports- 1 ^ 
containing the compiled statistics data for the special ' 
service: call number fco subscribers and : . the management 
of , z the "telecommunications network. With the * • * 

.information from the, INMS , a subscriber . could read just- 

■ ^ •■ ■ 4 
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the parameters^ f or a special ' service call number and 
reallocate the calls L made J to the call ' number to 
different destination stations. The management of the 
network, at the same time, can" review the information 
from the DTS and reroute traffic in the network to 
avbid congestion ? 6r call blocking caused by any one of 
the * spediMl service call numbers ' " J ' i *' J "'' ' 

C on ven t i 6ha 1 1 y ,' s ub s c r i be r s ' 1 acce s s to their 
teledibn^uhicatiori^ ckll traffic- information is 

rriade '-'via ~a' 'dial -up connection to' theIM4S'mid range 
computer server from a customer "owned personal computer 
v or work Station . v 1 This connection' frequently, although 
1 riot: always, 1 'emulates"^ terminal addressable hy the mid 
rarig£ computer system". The dial-up access requires 
custom sot tware on *th^ customer workstation to provide 
dial-up' services , communication services, emulation 
and/or ' translation "services aihd generally some resident 
custom form of the INMS mid range "computer application 
to enable the inter f ^ce " tfierewl tlfi ] J 

There are Several problems associated with 
this approach: 

first," the aforementioned is very 

hardware specific, arid customers generally have a wide 
range di workstation vendors , which requires" extensive 
"inventory for diVtrilDutiohi ^arid "generally, intensive 
customer Hand 'Hoidi'ng through initial setup and 
installation before reliable and secure sessions are 
possible. If" the customer hardware platform changes 
through an upgrade, most of these issues need 
renegotiation. 

^ Secondly, dial- up, modem, 'and communications 
software interact with each other in many ways "which 
are not always predicable to a custom application, 

- -2- ■ 
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requiring, extensive trouble shooting and problem 
solving for an enterprise desiring to ..make the legacy 
system available to the, customer , particularly where 
various, telephone exchanges , dialing standards or 
signal standards, are involved. , , ^ ... . _ 

. Third, when an enterprise desires to make 
more than one system available to . the ^customer , . the 
custom application for one legacy ...system or mid range 
application ip. not able to connect .tc-. a different 
legacy. system, and the customer must. generally^.logof f 
and logon to .switch frpm one to the. other. . . The.. . 
delivery technology . used by the..,two legacy systems may 
be different, requiring different interface standards, 
and different machine, level languages .may be used by 
15 the two systems, as for example, the 96 character 1 

EBSDIC language used by IBM, and the 127 character 
ASCII language used by contemgorary personal computers . 

Finally ^ the security and entitlement 
features of the various ^egacy^sYstems may ,be 
completely different, and vary from system to system 
and platform to platform. 



20 



As subscriber' s desire, an open access route 
to their 800/900 and VNET cail traffic information and 



related statistics,, it is. desired to provide 
25 connectivity to enterprise _mid, .rsLnge or legacy systems 

over the public internet, as the .Internet provides 
access connectivity world wide via .the TCP/HI? protocol, 
without need to navigate various telephone exchanges, 
dialing standards or .signal standards. 
30 The present invention is one component of an 

integrated ^uite of customer network management and 
report applications using the internet and a World Wide 
Web ("WVTOT or "Web") Web browser paradigm. Introduced 

-3- 
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to the communications ih&tistry- as "nMCI Interact" the 
integrated 7 suite of 1 Web--basWd* applications* provides an 
invaluable tool for enabling customers of a" fc " : 
telecommuhl cat ions enterprise t!o ' manage their ^ 
- r telecommuhicatibii assets 1 / quickly ahd seciirely, from 
anywhere in- the 1 wbrld'. ; • ; . . : o v rr -,i 

r The popularity of the pubiic' internet 

provides ; 'a : m6aSure ji o f f :: ' platform independence"' : f or J the 
customer-; ass the customer ; can run tfieir" bwh internet 
web - browSef 3 &nS j r Ut ii ize ' thei r owft ' piatf orm connection 
' tc : the Internet ttr enable Service; This resolves many 
of the platfbfm hardware and connectivity" issues in the 
customers : favor r ; arid : lets thd custbine^ choose their own 
platform and operatiri^ iiysterK: L W^b- based programs can 
minimize " the ~ n£ed for ' training eLiici support since they 
utilfze 1 exi s t i ng : dl idnt software Which r the user has 
already instarli ed^and air ea^dy %; knbws how to use. *' "" 
Furtlier/Hf the v ciistcber ^i&tef Changes" that' platform, 
then, as soon as th^ ^rie^ platf om 'is ' Internet " enabled , 
service is restored to the customer /The connectivity 
and cbmmurii'cattb^ in 
favor of standcird and x r^adil^ " avail al>le hardware and 
the browser and ; diWiup ^of twa^e used by : the public 
Internet connection. ' ' ' 

An Internet" delivered paradigm obviates many 
of the irt^ problems involved 

* with 'initial setup ^ahd " configuration of a customer 
work ; sta 6 ibn , ^fiice th ; 6 ciis torn appi i ca t 'ion reqii'i fed to 
interface : witbi the" legaby system can be delivered via 
the public internet and fun within a standard web - 
! browser, reducing application compatibility issues to 

v bfowser "compatibility issues'. : 1 

- - -4- - - 
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. For the enterprise, . r the use of off-the-shelf 
web r brpwsers, ; by the ci^tpmex. ) :signif icantly^ simplifies 
the enterprise burden by^ Limiting the client 
development side . to. screen .layouts and . data 
presentation ..tpols that use a, common- interface enabled 
by the web browser. Software development and support 
resources are. thus available, for .the delivery of the 
enterprise legacy services , and , are, not consumed by a 
. need for .customer^ support a.t . the. work station level. 

The present invention-, thus,- satisfies - the 
above mentioned needs by providing ari. iiiternqt , enabled 
and Web- based, remote, ^pterfac^f.t^hat^anpws^a^Gustomer 
to .open and monitor . trouble . tickets Relating ,.t.o .network 
events on. the^enterprise ,netwprk . .... :-v . ^ . r - t „ : - 

15 ^ ^ , r . The TrafficView System seryer,;( // TySf ri ) r . . 

comprises an -integration .of : the existing QTS -system and 
an MCI Traffic Statistics,^ (MTS.) .,svstem .which4,s. : e, : 
service^ that provides subscribers ^wi th insight; into 
their call attempts^, and completions., beyond current DTS 
20 . reporting capabilities.. ^he .TVS system i,s thus> 

comprehensive, providing subscribers .with, information 
, related, to thei^ .special .service e.alls.,, for , example 
8 00/9 00, call disposition ^..^t^is.tics. anci,pall ; detail 
information. 

The -source of data for the MTS system is 
. 800/900 . Call Detail Records ; .($pRs) .generated by the 
various network switches. These CDRs are. collected by 
network Adjunct ..Efrocessors ..(AP t s) .asApciateO .y*i v th., 
. cgrresponding ones .of the , network switches ...... pnce 

collected, the CDRs are delivered ,tP ,the MTS^system for 
immediate processing. Upon receipt of the CDRs from 
the APs, the MTS system will forward periodically., -r for 
example hourly, the call statistics to the TVS. The 

-5- 
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MTS system, stores multiple hourly CDRs for each of the 
special, service numbers-..'?:. ; - - • . . 

For call by call details,- the TVS system is 
.supplied with Enhanced Call Detail. Records ( ECDR ) by 
the MTS sy S tem.. :,.Por r the current., embodiment of the 
instant ; inventi Q n, . the statistical -data is sent' to the 
TVS system on -an. .hourly basis, and ; the' ECDR-data is 
s,ent to .the TVS. sy,s.tein in near'real time- ^These records 
, are .us.ed.txa ^enera|e .additional diffefehc' call-detail 
reports,, ^nown u as ; :; ; runpriced data" Reports ; < in'- ■ 
addition, .these -ECDRs .are:: the scurce *>f a Real -Time 
Traffic .Monitor e( ; RTMJ: systera - that ettablds • a subscriber 
of. the system, ; to- view : i n real . ;t i me - the operation of the 
> network, . i_.,e, ; th^statisfcics relating to 'the 'calls 
directed, to f th^ .special, service: -Call number (s) of the 
s ^. Gri ^r ., In par t-icul.ar,:. upon- signing- onto ; the RTM 
:, ser ^ ic ^ . a aubscriher is" given, k! password 'by -the 
management of the network .so that; 'through a web' 
browser, -.the ,subser ; iber-may -access ; directly the TVS 
system ,via , the public- Internet ; i The w ECDR ' data- sent to 
the ; TVS system ; ean , then::be accessed directly by the 
subscriber in substantially real time so that the 
ingoing pperation,of> 5 t-he network, -at least with respect 
to the.. isoibscrifeer^s especial ^ service- call number (s) , can 
be moni-tored by r ,th e subscribers i The subscriber can 
accordingly reallocate his resources/ for example 
redirecting calls • to, his special service call 1 number to 
diff i er ?nt locations; where the / operators of ! the 
s ^^ : ?A^ E r <^?".e^.9Qa5Ce*d ; .- •. :* ,. -t -■: . .::\ v'.- .•: : • 

, .., .'■ ? he - Present invention provides an Internet 
enabled and Web -based remote interface that allows a 
customer, to retrieve their unpriced' call traffic detail 
information and call disposition statistics in the form 

-6- 
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of reports,: as well as^access and view their real-time 
call traffic details relating to their special service 
call numbers. ./ ■ • 

. . ... -To.ac.cess their unpriced call traffic data 
, and/or real-time call traffic details at a user's 
i remote, customer, workstation/ a user first fogs on to 
the-, internet through, any internet'* access route, and 
t then, logsypn to -the enterprise Jtfe£-Sei:ver / After 
/v ,yerif ication iof /:the; customer r ^s '^nti Elements : to use the 
system, : the .Web -serve r>:.:d^ "suite of 

. , s e^yiees. for. that cus tomer., -which -intrudes ~Vh£ ' 
. . Tra£f icyiew.^.syst-em r -tool. f r^whi^:i "'is offered by 1 this 
assignee of -the... pre sent* iriveritaorP as -trie "Traffic 
. Mopitpr/' : service. ,or "Unpriced- -Reporting . " ' This service 
. . is provided to the^ .customer^ through- a : serVi ce * obj ect 
that^is invoked and.. maintain^ by a browser" based 
backplane, and (Whichvcaiisi, a§: : heeded; othfer : oiSj ects , 
including^ obj ects ; to enable - graphical displays of data 
. to. the customer/.:- Fromv the . op4niftg : screen; ' the customer 
m^y select .the- opportunity ^ to- v^ew their real -time 
-traffic, and the , Web;- server will'/- then download the 
service program,, obj ect to* enable 'this i 1 ;r ~ : 

... -.At the. time ^of customed 'verification, the 
^enterprise cus tpmer ...service 'management' system has 
( . .obtained, certain information arelating - to ari : RTM profile 
maintained : on -a TVS ,; server . r^ This RTM prof ile * - 
T .. ..inf ormation automatically ^prepopuTates at : "least' one 

field- in a dialog . involved. ::ih Xztf& opening • oP-a? unpriced 
data reporting screen or t raff :ier^morii tor screen. 

* •■ -. In this; prepop.ulation: prcicessv data included 
. .within the ; customer profile is ^automaitically^ entered 
. . into a field of a particular, dialog. Through this 

-7- 
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prepopulatibri, the L amount of " reqfuired user input is 
minimized,' thereby increasing customer usability. 

in the preferred embodiment, a number of 
different unpriced call detail reports may be generated 
which ' are delivered : via a novel web - based report 
generation'" and '-del^ivefy sy'stem integrated withiri nMCI 
■Interacts - V - L> ;i J ' ■* ; *' " J ""' * 

:i A feature of 'the report generation and 

delivery' systei 1 ^ for' un^riced rfepbrtiifig/ ls "the Ability 
to custdmi'ze 1 th^^ is entitled to 

recbiv£\ For exampleV a - subscriber can ' obt'ain the call 
details of a special service call subscribed by him for 
* : a particular peribd 1 or ; time' ihbteaid of real time. 
Furthermore*, the 'sub'scriber cafi download a data file 
comprising the raw call details of the special service 
call for 0 a^partlciiia^ period 6f tifne. ' 

The present invention thus provides a 
^web/ Internet based" repotting tool f or generating 
^traffic: 'statistics data as Specialized reports ahd/or 
data fileS to subscribers who subscribe to the special 
service call prbceisslhig service provided by the 
network; and, via the public internet: 

i) provides the ability to download call 
statistics if roih a : database of the TVS system so that a 
subscriber ' can Sotmat and design hi 's 'own reports; 

ii) provides a Subscriber with the ability to 
inktfudt the system ! r '"to : 'pTOvlde'''* reports on a particular 
given " time thr6tigh"''a particular 'method;' 

iii ) ' prbvideS reports to subscribers that 
include greater Call'' detail^ of their'' subscribed 
special service calls than other previous systems and 
method^; v arid ; ' ' : " '* '"' 



SUSSTITIJT^ SH^CT (RULE 26) 



WO 99/16198 



PCT/US98/20146 



iv) : ,; provides, real, time, enhanced ca.ll detail 
records to subscribers^, so tji^t, a subscriber can. monitor 
in real time the operation of . the network, so as to be 
able to ef feet the necessary changes. expeditiously. 

The above-mentioned aspects and advantages of 
. the present invention^ will become more apparent and the 
invention itself will be best understood by. . reference 
to the following descriptipn-^of the invention taken in 
.conjunction jvith. the accompanying.-. drawings :f : wherein: 
■ ,i - Fi ^ u F^- 1 ill.ustrates 0 .^t^ 
. architecture, comppnent. comprising a^. three- tiered ^ 
structure.; . . . , . - .. r .. . ^ , . ■ 

Figure 2 1 is a diagrammatic., overview of the 
sof tware architecture of the,., netwQrkMCI,. Interact -„ 
system.; . .... • ; , , ■.. : . vr ... 

Figure. 3 is an . illustrative example of. a 
backplane, architecture schematic,; H _ v . 

Figure 4. illustrates an example f cUent : GUI 
presented to the_ client/customer , as„ a, browser- wefc> page; 

Figure 5 is a diagram , depicting the physical 
networkMCI. Interact system .architecture;. 

Figure 6 is an overall view pf . the.. 
"TRAFFIC VIEW" system. of ^ the * instant, invention ; 
. r . . . Fi^u^e 7. is. a block diagram depicting . the 
physical architecture, of the StarWRS . cpmppnent. of the 
networkMCI , Interact system; ^ ... , 

Figure t 8 is. a diagram. .illustrating, the . 
functions of the MCI . traffic, statistics system of the 
present invention, "T^FFICVIEW'V^system; . 

Figure? is a diagram illustrating ..the „ . 
different functions of the MCI Traffic Statistics. (MTS) 
system, in receiving data and transmitting that data to 

-9- 
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the 11 TRAFF IC VIEW " Server r " (TVS) '*of * the ' "TRAFFICVIEW" 
system of the present invention; ; ;J * 

: l * Figure 10 is a ^diagram illustrating the 
functional relationships between the 1VS system : and the 
5 various systems bdiinected 'thereto !ri the "TRAFFICVIEW" 

system of the present invention; i . • 

1 :V ' Figure 1 ll is a f uric tionail'-' "diagram 
illustrating the major functional area's of ^the TVS 
- - -system; ' r .i>i'i'.a&z<o , w> .i > '■ } v :. « -<u$-'« 

10 Figure 12 is a diagram 'illUstra'tiiig " th£ 

va-rious report b&irig provided "by ^tftef "process report 
function of the TVS system; ,:? n} ' °' r ' *■ ^ : ' J ' 

-• : r ; eij 1 L ~Fig\ire : J l3 is a diagram illustrating the major 
;: - ;V functional processes' of the RTM system ' ; the c ins t an t 
15 * " invent iibfr f ^ : ' c: *'- r tXi * ;f:;; ° ■'' ::: :: "' r ' "' ; - ' ^ ^ - " ' 

Figure 14 is a diagram showing tlie ' ; 
v '' int'errel-ati"^ of the 

* RTM : sys tern ; ^ 3r».o.:wv . - .y^r;^.-^ " 

° : T: -' : : Figure' 15 (a) 1 ' iV "air exemplar pirof ile ^selection 

20 '"'screen; '" r "° - r -" J ^-- yr - :v ' : ••- v a.-: /.r; > ... 

. ; ; , " Figurer 15 (b) T is ah exBrnplat adding profile 
screen; 17 '-^^^^ c J :;T5.j rn. r >r. ;* r 

* " : J ' E Fi^iire' 15 (d T j- is J ah exemplar delete a profile 
' 'screen;- : J r " : * "" A * : "-^ • '-^v^ ; ^---j .- - - "o>: ■. 

25 1 Figure^ i'5 : fd)^ ' c ±b-' 'aif "fex^mpliar adding' a single 

: * 800 hufnber- screerr; n ' /5 ° J : - : r --- }i - ? > , - f , ' < ^ f "^- : *--\ 

.... . . . ,Lt. Figure* 15^(e) f s atf exemplar tbp HEive humber 

1 selieb ti'on sc;reen; } ' : 0 1 j:> Vv " ^ 1 h ' *' J : : ; ; ? ;: - " - <J ■ : ° 

- x. . I,-. Figur^^ 15 (fi r is ' an ex r emplar charigin^g polling 

30 intfeVvai r:; screeh-; ; ;i ° " - ;r '' r-t-uA- o ; r . . 

: Figure 15 (g) ' is an exemplar changing poll 
start" tiihe" screeh; v:j 1 : ' - K • 1 1; 
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... : Figure 1,5 (h): .is^an exemplar summary 
statistics screen;. -*•]•* ---.v/'* <* . . : , •■ ; v. ; , ; 

Figure 15 (i> is an exemplar incomplete 
, summary , screen; .. , - :f , : ; 

5 ., - . . : . . Figure. 15 (j ) is an exemplar other summary 

screen; ........ . 

c ... . Figure f 15 (k). is ,an ;exemplar call detail 

.inquiry . s.creen ; : tVi . r . f -. f , -j^. ~ _ , 

Figure 15(1) is an exemplar call disposition 
10 selection ..screen; /T ... . , r . r , r . . r : : ,~ v . ; . 

^ ; .Figure .15 (ju); : ds,.an ,-exemp l^r- < : c all ^detail 

record display screen; .and,,.,... - V ri - t -; 0 
_ . ... ..... ■ , ( . Figure 16 i^s. ,a block /diagram illustrating the 

. . logon .procedure f or- .Internet, access, tcj>. th$ r T,raf f icView. 
15 and real-time traffic monitoring systems, .of- the present 

invention v r . - ^ • t; - t - - ;* 

( _ The, p<qpulari.jty anfl r wi.^ ; spr§ad, adoption: of 
the public Internet provides a measure of .platform 
independence ( f or ...customers, who rdesire. ,to connect to an 
20 enterprise system, as the customer can run their own 

, internet web-browser and utilise their; own platform 
connection to the Internet to enable service. -This 
, : , : , resolves many of., the platform, hardware and connectivity 
issues in the customers favor, and lets the. customer 
25 , choose their own ^workstation, v pl;atfprm. and operating 

system. Web -based programs can njinimize ,th<e need for 
Jtrai^riin.g and jsupj^ort^ since thy^y^ jutilizje;. existing 
customer browser software which tji^japer has { already 
t: i Installed and : already knows how,, to. use™- Any issues 
30 relating to connectivity and communications have 

.already beep .resolved in favor. ; of ^standard and readily 
available hardware and the browser., and dialup software 
used by the public Internet connection. 
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An' Internet del i vered paradigm for customer 
services obviates mihy "of A tKe installation and 
configuration problems involved with xfiiticQ setup and 
conf i^uratibh of a dial-up customer "workstation, since 
the custom application required" to interface with the 
legacy system c'ari'be delivered" via the* public Internet 
arid* ruit'Witliih a' standard web - brows erf reducing 
application' compatibility issues to browser 
compatibility issues. " " " * ' 



A^chitecturar Overview of' The^' Web - enabled System 



~ Tiie web- enabled' System in which the present 
"Trkf f i c" View arid" Real " Time Moni tor Service" invent ion 
is found is a suite of customer network management and 
r'^orr applications ' iisirig a Web browser paradigm. 
KnowfT "as "the^ hietwbrl^ci'' interact system ( "nMCI 
interact'' ) ' such "ah integrated" suite of Web -based 
appl i cations'" provides an invaluable tool* f or enabl ing 
customers to manage their "'"teTecip^tifticaViori assets , 
Sickly arid securely/' from anywhere in* the wprld . 

' ' The ^CI ; ' Interact""* system architecture is 

basically organized a coiranon' components 

compri s'ihg" the foi lowing: ^ 

1) an object-oriented software architecture 
detailing the client and server based aspect of nMCI 
Interact; 

2) " a network ' ar chi t ec tur e de f ining the 

. r i:r c '-^ i '.-:a." • £ v f.r br<r> r v:. x. : £0 ; '\ 51 ;T::. v 

physical network needed to satisfy the security and 

'V^;. : ? .ic Tvi \ : •: t H^\i.r.LC-'>x^ ' nJj v i:; ; .: 

data volume requirements of the networkMCI System; 

3) ' a data architecture detailing the 
application, back-end or legacy data sources available 
for networkMCI interact; and 
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4 ), „ an infras tructure covering security, order 
entry, fulfillment, billing, , „self -monitoring, metrics 
and support. ~,. , ■. - 

Each of these common component areas will be 
generally discussed hereinbelow. 

l . . Figiire 1 is a diagrammatic illustration of 
the software architecture component .in i which ..th.e. 
present invention functions,.. A .first or. client, tier 10 
of software services are resident on a. customer work 
station 10 and provides customer access * to the 
enterprise system, having one or more, downloadable 
application objects directed to" front end business 
logic, one or more backplane. service objects for 
managing sessions, one or. more presentation services 
objects for. the presentation t of customer options and 
customer requested data in a browser recognizable, 
format and a customer supplied browser for presentation 
of customer options and data to the. customer and for 
internet communicatipns over the. public Internet.. 
Additionally applications are directed to front^end 
services such as the presentation of 3ata in the .form 
of tables and charts, and data, processing functions 
such as sorting and summarizing^ in a manner such that 
multiple programs are combined in a unified application 
suite. 

A second or middle tier 12, is provided 
having secure web servers and back end services to 
provide applications that establish user sessions, 
govern user authentication their entitlements, and 

communicate with adaptor programs tp simplify the 
interchange" of data across the network... 

A third or back end tier 15 having . 
applications directed to legacy back _ end services 
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including; database storage:, and ' retrieval systems and 
one ? or, more database ^servers for -accessing sys'taSi 
resources)- from one or^more legacy hosts . i - " r 

Generally, thelcustomer workstation* includes 
client .software capable of : providing. a platform- 
independent ,;. browser -based, consistent Wiseir'-'irit&rf ace 
implementing ^obj ects ^programmed to provide- & reusable 
and, common ;GUI ^abstraction and problem ^domain 
■ jabs t r acta on s\ .More. : speci f ical ly ; the -client - tier 
software ■ is- created :an&;. distributed as ; -a^et of ^ Java 
classes including :!the applet * be lasses- : 't6 v provide- an 
industrial, \s trength ; ? .obj ec t ^ori dri t ed erivi ronmeii t over 
the In ter net- a nr^pp3ii:ca t ion - speci f ic -classes ^are • 
:. designed ato. vsupport r-tface functionality arid^s^rver 
; .interfaces rforL :each. ^application^ wi ; tfr the 'functional ity 
, ^delivered through) - the- - syslt em be ing of two - types : 1 ) 
~ a. cross -vpjsoductv for; example/ >iMbox : 'and reporting - ? 

functions', ahd :2s) prsdurct Specif id,: for example,: toll 
free network management or Call Manager functions . The 
system:^ the 
f unctiona0.i:ty appropriate ^to *t?Kei^ product niix . x " 

r: it Figure' 2 > ite* -!a '^diagraMrfatic -overview df ithe 
sof tware^archltectiu^re^ of -the' 1 hetWorkMCI Interact system 
. .including : :i. /the customer ^ro^ser 1 ('aVlcra ^'the Client) 20 ; 
the- Demiai tariffed: Zone ; • ( DMZ ) « 17 comprising a Web 
Servers luster^ 2^ tile 'MCI ^riferanet Dispatcher Server 
2 6;: ;and itaie MCQPIii^ server^ 30 > and 

:rjT'..the^-tiatat WaxehOtilsfe^^a/sg^cy •~sy•sfe'einsv' , etc. 40 ^. ;X 

i,rs'-^rn.j-S :The [Customer Browser 20 'is- -browser enabled 
..and includes client" ^jpplic"ation-s : responsible f 6r 
presentation and f irorit- end- services . Its functions 
include: iproviding a user interface. td : -various MCI 
services and supporting; communications With -kei ' s 

- - - - - -14- 
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■ Intranet web ,seryer~;.cluster ;,24 . .: As ^illustrated in 
Figure 3, . the client tier .:sg£ tware is responsible for 
presentation services to- the customer and 'generally 
, ^; includes a web/.browser 14 and additional object- 
oriented .programs residing in the client workstation 
. ,platf orv\c20 ,i .--:The . client software -is- generally * 
- ; _ L . r organized ;-.intq a . component ^architecture iwi tfr "each 

component f. .general ly . compri sing ;.*a*. :5speci f ic v appl i cat ion , 
providing /en^^ea ; t5f r£uhc.t ionaOsit:^ .The -appl ications 
: v .-.general ly -are integt acted luring :;a* i'/backplane" services 
:: layer v 1 2.,, which provides^ -iia, osfete: of wseiivices. to -the 
:\3 - application objects -which proyi^ 

business ■. logic _:arid manages J their; rl^aunch 5 / ;: iThe r 
netvor>kMGIr.3lnter^ct ■.commcrn ,&&t Joficpbr^eets ^provide a set 
: : ; f >v o|. services; : to >each?cQS , ithe rapplicartioiis :;such as- r '1 ) v -i 
> sess,iQn -management f? .2 ) : applicaitjio1i;ilaiiht:hv' *3>)^ iinter - 
application CjCS^^uniG.ationsr? -A):; window. navigation *:among 
; r -applications,;; 5)- ilog^r^nagemertt;; and: ^6) .version 
.management -p.?. iir'L- ra:..:-. -r.vr- x . o- ;j : ;; .tu. v 

I-. * v. ^ -Tb.e .^raOTar-y common obDeclfer^servicesA.dnclude: 
graphical- ruser; iiiterjf ajqe AGUId:*: ^.ommunioationsr : 
5/ -printing; : u*ser /identity/; 'au^h^fcicatjL.on:, and 
j : ;V ; entitle^nents;^^^^ : :snd> exppr.t ; :-ib<?gg.ing- :and 

i >statij5tics ; .^erro^r handling ;^anci ^messaging': services . 
: . . :, Fi*g^iC£^3 **is :a ^ l diagrammatic:, example./ of a 

i t. ^backplane aprctei&ecfcure •scheme; illustrating -the s 
r • -.relationship; among . jthe- ,.cpnmon:.:pb|j;ecr;t:sA ?.»_I-n Lthis; ; , 

example, the. backplane ..sears^ice^^l^yei^ 12v- isj programmed 
; tj : a ,s - Java^appiet (which /.can bevjl^aded £ an~d launched by 
the web . browser- -<1 4 r . • , .'With- >r ef erencej :.tc : Eigur e : 3:/ ; a 
typical user session starts with a L web browser: --1-4 . 
creating a backplane 12 / atter a successful- JLogon . The 
backplane -12, ..inter alia, : present^-, a, user with an 
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interface for ndtworkMCI- 'Interact iipplication 
management. A typi l 6al' r usef : display provided by the 
backplane 12 may show a' nxoi&er of applications the user 
is entitled to runV eadlri applicatiori represented by 
buttons depicted in -Figure 3 as buttons ; 58a, b, c 
selectable by the" ^iiserv As "'illustrated in'^igure 3 , 
upon selection of L zn Application/ the ^a'dk£i ; ane 12 
launches that ^spbcif ic application/' for Wxample, 
f Service -Inguify^S^ 54b, by creating 

the %pp]a cation"^ prbc^kWihg "its "functions , 

' each Application in turn/' niay ; utilize 6dklmon object 
: " services " provided- by - the backplane 12 . ' Figure 3 shows 
^ graphical user xiitetrfack obzfedts 5T6ai;b dr^ated and used 
by V respective ^plid£tion 54k > ; b' fdir its ' own " 
w ^presentation piirpd^es . T ' } : :,v ' L '"' ' * 

0.,. .: , :a pig^e ^ c iil\ifet±:ates im ekample client GUI 
presented to the dii^t/custoiri^r as a brdw^er 'web page 
80 f prbvidirig;" fdr : e&kiriple; 1 a suitV 7 a of network 
: management rfepbrtihg r &i^iica!tidn£ : including T MCI 
■ Traffic Monitor 72; ah alarm moriitor' ''73';' a 1 Network 
:; Manage* 74 and;' Intelligent touting" '7 5; Access to 
netwbfk- f unctiohailt^ 1 is "alWb provided through Report 
Requester 76 ; ; which pr&vid^'S'" a ' V4riiefcy of detailed 
priced'- ah'&'tinp^iee'd" fcalT' d&tkil' data ^reports: for the 
- ciierlt/customfer and a*kes^age r Center* 1 ^ for providing 
enhancements and f uhdti'ohality " td traditional e-mail 
^di^uhieations ' c *~ 1 ' — ;.- v - 

''' rH :: ~ i: ^ A^s shdWn' i^H^xtfes 3 ; an^'4, the browser 
res ident GUI of : tfter ^r l esent ; invent ion impl ement s a 
: ; ' single 'object ^ track of all the 

client applications, and which has capabilities to 
start , - stop, and provide ref etiances ' to any one of the 
client appiicatibns; ; - '* ' ' ' f 
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30 



^ . The backplan.e ; r 12 r and the client applications 
use a s browser; 14 such as :3 the. Microsoft Explorer 
versions 4 .0 .1. or higher ...f or , an ..access and distribution 
mechanism. : A1 though the backplane is initiated with a 
browser ,14 ...the . pi ient applications are generally 
isolated from .the browser in t tjiat -they typically; 
present . : thQir. user interfaces ,ip ^a, separate frame, 
rather ,t.ftan . sitting, inside a, ;Web page., v.. 

r !Ehe ^bapkplane. archltej^xture^ jig implemented 
10 with , several p^im^ry. .classes^ Tbes^ .oLasaes include 

CpBackP^ne, PQApp., COAppImgi, ,COP^rin... : -and .COAppFrame 
classes., COEtackPlane. .12 4 - is r an ..application, ^backplane 
. which _,laLiinches r -the. appl icat ipns^ J54 ( a , r J54b , . .typical ly 
implemented a„$ CQApp... QOBackPl^ne JL2-. isi generally 
15 implemented as a Java applet ^nd- is : Jaunphed by the Web 

: .browser 14 . .This^ baqkpl-ane appLet. r is,. responsible for 
launching, and. closing thq CQApps.. :7 

When, the backplane^ Is. implemented, as, an 
applet, it overrides; sjband&r^l ^pplet^ method^ init{) , 
20 start ( ), stop O . arid,. run () , : In t:h.e init (). method, the 

backplane applet^ pbt.ains . a : COUser., user, context, object. 
The COUser object, holds inf prinat ipn suph as user , 
profile applications aj^d. their entitlement^*- The 
r user' s configuration. and ;> application entitlements 
25 . provided in the COUser . context are used , to construct 

. the application^ toolbar and Inbox applications . . When 
an application toolbar icon is clicked, a, ..particular 
CQApp is launched by lajunckAppO ^.method. The launched 
application tlien.. pay use r . the, t>apkplane, f or. in.ter - 
application cpirmunications . -.including retrieving - Inbox 
data. . . . t . _ r . 

The COBackPlane 12 ; . includes methods for 
providing a reference to a particular COApp, for 
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interoperation. For '"exeUTipie, the COBackPlane class 
provides f a getAppO method 1 which "returas ' ref erences to 
application objects by •name. Once retrieved in 'this 
' manner,- the application object's public: interface may 
5 ■ "be used directly. : ' ! " . r J ;z "- 

- As r showh *irf Figure 2'V" 1 the iforfesafd' objects 
/ wi-11 communicate the- -data by establishing 1 :: a Secure TCP 

messaging sessioii 1 With* bne of the DMZ r h : eWorkMCI 
" : Interact 'Web' server^ J 2r4 : via an ; internet Secure ; 
10 coirirnunica:tion& ; £>axh 2T2^ 4s tabii shed ' preferably , wi th a 

secure sdckecS''" SSL v^rsidnr of HTTPS^ The 0MZ :i * :: ' : 
hetworkkcr : Interact We^'servets 1 24' functibri to ^decrypt 
• the 1 client message-, "&fck£kr&iy i: v£ei the % s£l 1 7 

implementatibn : , if and- unwrap ""the ^ess'idn' key r a : rid verify 
15 the : user s' s^ssldh';^ ^ After 1 bstablishihg : thkt °th'e "-request 

' s fe-c6me- , fr6ra ;;, vilia user arid mapping the request to 
s '-'- r i-ts rr -assbciated u s%s r sidh 'the ' bkz "W4b'' servers 24 will re- 
enbrypb the request using' symmetric encryption and 
f orward it over -a s£bbii<T docket Connection 23 to the 
20 " dispatch server 2 r 6 ins i&e "the fenlrerpris^ intranet. 

... v - : A n^tworfeMCS: 1 ' Interact - v s , ^"S'siori' , 'is' designated 

ij by a xogoir, sucees^ful" 'authe^tic^tiofi, f bYlbwed' by use 
• J of served resources / 4l and :i logb¥f / " HbweVeiv 'ttie world - 
-wide- web- con^unibatibhs 'ptotbcbi uses ; HTTP , f a : stateless 
25 prbtbcol , each 'HTTP ie'ques t and reply- is k "separate 

TC P / IP" corin e c t i on; ^ coimp lies t e i y indiep^nden t ; of air 
previous" or future cbhriectibhb betwiBen thfe samk server 
and ^ client'; 1 " The f nMC^E interact " sykti^m is implemented 
r J with a : -£3etiur4 Versiorr bt c HTTP 0 subh H as S-HTTP of HTTPS , 
30 and r pref erabiy utilizes the' SSL : ' iinpi^^niation of 

: HTTPS. The 'preferred" embodiment uses'sSL which 
provides a" cipher spec 1 message' which provides sferver 
authentication duriiig x a session^ *" The preferred" 
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embodiment, further associates a ,cjiven HTTPS . request 
with .a logical, session, which is ^initiated and tracked 

..by a f'cookie jar. server" .^28 -to generate, a-^copkie" 
which is. a .uiv-ique server -generated -key that -is sent to 
the client along with each reply to ; a C HT.TPS request . 
The client, holds, .the cookie and returns it to the 
s.erver c as v part .of each . subsequent ^HTTPS . .request . As 
desired, either the. Web ; servers ? 2 4 , ; ; t he cookie j ar 
server. 2 r &. ox ,jt.he Dispatch, S^ry ex-, - may maintain the 

. "cookie , pax".- .to map. tl^eae. keys tx^ ; the .associated 
session. „ A. separate cookie jar 6e ; rver.. 28-, . as. . 
illustrated in Figure. .2. has ; been, found? desirable ..to 
minimize, ,the^ Load, on, the. dispatch , s ; er;ver.j ,26 , - -. This form 
of session r management., also. ; f unctixpns.. as. aji Tl}i . r . : 
authentica.tiQn; of ; .each HTXPS, request^- adding, an . 
additional level. of security ptp the. oyerall^process. 

, As ^illustrated in Figure, 2r, r . after pne; of the 
X>MZ Web, servers. 24„ decrypts,-, .and, y^ri|ie.s ( the ,-user 
session, it. .forwards .the message .thr.oygh^ a .f irewall 25b 
ovex ^a TCP/IP^ connection 2;3 ; .,to . the dispatch , s.erver 26 

, on a. new. TCP. socket while, theyprdginal socket 22 from 
the browser is., blocking,. wait f i^ig ;: , f or,,a response. ..The 
dispatch ^seryer , 26 will, unwrap an ( . outer. , protocol: layer 
, of . .the message, frorru the . DMZ,., sjsryXces j cluster 2,4-, .and 
will_reencrypt. ,tjie aessa^ wj^h^&yiran^tric encryption 
and, forward the. niess^ge, to ^^appropriat.e application 
proxy via. .a .third TQP/ IP. ..spApJ&eJt 27 .While waiting for 
the px^oxy response all. three pf. the.,, sockets . 2,2 ,..23, 27 

. wi 1 1. be blocking on a . receive,. ^ . Speci f ical ly ^ once the 
message is decrypted,, the wrappers, are examined to 
reveal the user . and , the _targe£_mi.ddle- tier (Intranet 
application) service for % the request.. A first-level 
validation is performed,, makijig. sure that the. user is 
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entitled to communicat^wi'tli •the'Mesited* service. The 
user ^ s - eri t i 1 1 ement is'^n" th! s " regard Sre f etched by the 
dispatch 'server 26 frbm x a ;i system administration 
("StarOE") Server 49 cit ! logon tim^ and 'cached: 

If the requestor is authorized to communicate 
with tfie * target service, th^ message' is* forwarded to 
the "desired setvice'^ 'proxy . ' E^ch application proxy is 
an application * iptecif id daemon which resides oh "a 
specific Intranet: server, shown J in figure *2 J as a suite 
of mid- range : serv^s : 30, Each Intranet^ application 
server r df 'suite' 30 is generally responsible for 
providing J a specif ic back-end servide' requested by the 
client/ £nd; is additionally capable of requesting 
services 'from bth^i: "intranet application servers by 
cornmuhica:ting" tc> the specif ic proxy 'associated with 
that cither application server. Thus, an application 
server * not only J ean 'offer its browser a client to 
'' : server ifitef f ^ace l tli^ugh the proxy/ but also may offer 
all' its services from its proxy to btlier application 
servefs; In effect, the appiicatxoh servers requesting 
service are acting ~"as clients ' to the application 
servers providing the 

increases the 'security 6£' the "overall system as well as 
' reduciiig 'the nixmber of interfaces. 

The network architecture" oE Figure 2 may also 
include a variety "of ^application specific proxies 
having associated intranet appiication servers 
rndluding: a "StarOE proxy' for tKe StarOE application 
server 39 f or handling authentication "order 
entry/billing; an InBox proxy for tiie" Inbox application 
s£rve£ 31 j~ which functions as a container" tor completed 
^epoifts, call detail data and marketing news messages , 
ia Report Manager Proxy capable of 'communicating with a 
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system- specific Report Manager server 32 for 
generating, , managing, and .scheduling the x transmission of 
customized. reports including, -for example: .call usage 
analysis information provided from the StarODS server 
5 , 33; network, traffic analysis/monitor information 

provided, from, the. Traffic yiew- server. 3,4;,, virtual data 
netwpr^ alarms and performance Reports . provided by 
Broadband server 35; trQubis-..tick§ts for ^switching, 
transmission ..and, traffic faults pgqvided by Service 

10 Inquiry server 36; and toll - free routing,. information 

provided by Toll Free Network Manager server .3.7 . 

As partially shown, in ..Figure .2 , . . i t . as t ... 
understood that each Intranet . server of, suite ,30 
^cornmunicates with , one or ^sevpral .consolidated network . 

15 ; databases which, include .each customer '.s network , . 

management information^ and data._ ,In_the present 
invention the Services Inquiry ..server 36 includes 
v . ( communipation with MCI's Customer ..Service Management 
legacy platform 40 (a) ., . Such network management and 

20 customer network data _>s additionally . accessible by 

authorized MCI management .personnel. As r shovm in 
Figure 2 , r other legacy platf orjns ^40 (b) , ^40 (c), and 40(d) 
. may also communicate individual ly with the Intranet 
servers for servicing sgecifjic transactions .^initiated 

25 at the client browser. . The Illustrated legacy 

platf orms 40 (a) - (d) are .illustrative only and it is 
understood other legacy jpl at florins ma^ be integrated 
into the netwprk^ architecture illustrated „in ^Figure 2 
through an intermediate, midrange server 30.. 

30 Each of the individual ^proxies may be 

maintained on the dispatch server 2 6,. the related 
application server, or a separate proxy server .situated 
between t;he dispatch server 26 and the midrange server 
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30 v The .relevant proxy- -waitts for requests from an 
application; client r\ihhin f g : bh the ciiistoriiier ' s v c > - A '-- i 
workstation: 10 and then ^services the request, 1 ^either by 
handling them internally or forWardirig them to J f t?s 
5 ; associated Intranet application server 3 0 . ; ; ' The 'proxies 

i additionally^ received appropriate ¥espbrises 'back -from an 
Intranet applicatdbfe^erve^r 30/- :[: Ariy data^^^urhed from 
the: Intranet t application < server ' 6 0 : is 1 translated back 
to client formal ^d^r£t:tirned dverr ^h^^ri^rne^ ; to the 
10 client : works^t adtdOW- r il » -^iaP -theP m%pa^e'S- ISefv^r - f 2f6 : and at 

'■r-\ r one 1 of the' wefe^iswer^' 'In «'the^ -TiMTP'g&fVl cfes 7 ' cluster 24 

and a secure sockets connection^ 1 Wheri^ thfe ; rbsbltant 
5 : : ' .response head^er^&hd -trailing ^paic^tioh specific data 
* , - * aressent'J baeka to : the N cl lent: browsed f Tom 7 ^lfe^pr<5xy , the 
15 -raessag^esi wil 1<, cascade [ : la 1:1- the: way back to <~the^ browser 

14irAQa ?T^ a lr- tinie , Jimite^'pniy;. by;, the transmission 
v r^i latency A'-i^.t 0 o r,- j-^v:-,,- 

, i r : ^^he.^et^orkMGI . Interac : trm^4<^e . tier sof tware 
includes { ^gpm^y^l^t^n^compon^^ off ering, three (3) 
20 types of data transppirt r mechanism? :^ r l ) Synchronous ; 2 ) 

Asynchronous; and 3) Bulk transfer. f Synchronous 
transaction is used for . situations in which data will 

be returned by the application server 4 0 quickly. 

'<••: r- ■ xi- : v.. n::~:.h :»■' j^aa^,: I ;'■>•: ;--riJ (c .t-;" . yxo; :i: 
Thus, a single TCP connection will be made and kept 

25 ' " ' open' uhtx'l the full response has" Been retrieved. 

Asynchrondii^ L transact ioh b Is supported 1 

gen£ra££y^fic^ be a long 

■ T c delay B iri -app3:ica[ 0 Specif ically, 

cv :; a"piebxy-wif-t : a a r 'c&Itom4r or' client 

30 - -10 :1 ^fa art c %SL connect Son r and "then tesjbbhd'' to" the : client 

^ 10- with a i urii^ui identifier and v Glose^tlie socket 

J -connection. Trie' client 10 may c thfeh poll repeatedly on 

a pefrodid basis "until the respdnsB a is r&atdy; Each 
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. poll, will occur on a jiew v so.Qket connection to the 
proxy, another proxy ^wiljlT jQ&fcfeer- respond, with the 
result ant data, or ^.respond that the request, is still in 
^progaress.. This will reduce the number.; : 6f resource 
......consuming TCE r connect ions open at any time and permit a 

, , .user c\qse^ their brpwsep pr» dis^onnectr^a. modem and 
r. -returi\~l^er r to check f or r^surltjsvsrj *i :•:,'!■• - ; 
Vr. : ^ ".o. ^nfvP ul X: tran&fer-. : is (ggaer.al-iy,- intended ' f or. large 
. 0 dajt.a transtprf -and ^re'-unlimite.d inj£;size . Bulk 

, trans^r^.pei^.it.s , cancel la£ipno durdngs ar transfer/ and 
allows, tjve : prpgra^er zl ;tp code-, -resumption -of a- transfer 
at- -a .later-; ppint in -rtime-,- ...c- ^ > r, .:-o? ^;: i .r--^ > . .. 

- y co Ei£^; r : e .: S-:ris a ; i diagiram^ .depicting theophysical 
^netw^ shown 
.j • iiit JP i gur e > .5 , ; [ rfch e system.; isi divided?! intoi threfe^ major 
architectural division^" inb=ltidalix^ : IT f the^ customer 
workstation 2 0 which include J th6se -mechahishis^enabling 
' 1 customer connection 1 th : the- Seci?6 - web' servers 24 ; 2 ) a 
%ecui:e^ network . are& 17 ; r '~ knoWn~ ' tii ; 4 DeMllIt'arized Zone 
"DMZ'' set- aside ; bh MCl !i premises" d6uble° 
between TD6th J the ' J>u5t>lic ' Internet 2$ arid the "MCI 

Intranet "'to prevent potentially hostiie customer 

. y L *j riM. ' -1- r;? .**.r.£ **: W J - iqc.F i : . aJ v ;. : \:Z ?-** - : ,' 

attacks;' and, 3) "the MCI Intranet Midrange Servers 30 

and Legacy Mainframe .Systems 40 .which comprise the back 

end business logic applications f - 

o f s f£ . ; As ^illustrated, in. Figure - 5, , the ^present 

invention includes. t a^doyble^^or^complex^girewall -system 

that creates r> a. ''demilitarized.z two 

fir^yalls, 25a,^25b- 4 . In .the c pref erred _ embodiment, one 

of , the_f ir^walls; r 29 ; includes ^port specific f iltering 

routers which m^y onl^ connect with a designated port 

op a dispatch server.. within the-.DMZ* . -The -dispatch 
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Server connects with^ari authentication- server , • and 
, through a -proxy firewall r/to^ the . application- servers . 
This ensures that even , if : a remote user.; ID/^and, password 
. .. . : are hi jacked, the^pnly; access,, granted -.is to one of the 
web servers 24 or, to, intermediate. da£a, and privileges 
r authorized f : or that . us^er further the hi j acker may 
( not dir^qtly r connect; to any enterprise,, server . in the 
enterprise intranet, thus ensuring internal company 
system security and integrity. Even^with a stolen 
password, the Hijacker may not connect to other ports, 
root directories or applications within the" enterprise 
"'system. 1 ' ' J '' ' : " lJ J ~ "'" ""' ' "' " ' " ' ,fc "' " ' 
1 J '* ' ^ 'The'^Z'^acts^s a double f if ewaii for "the 
enterprrs4 xxi^^x^' : 'SUokad& [: \:1^^ ^eb servers" lock ted in 
15 the 1 DMZ : hisvef ~'s€*6'i?e v or "'compute actual -cust6mer : ° 

sensitive -data v^The^-web -servers only put the data into 
■ a form ^suitafele 'f or display by. the 'customer *"s : web 
browser,*; r .Since the /DMZr web, s erve7:s : do -not : store? 
customer ; data/- ,there r;is ^e; ^rnuch smaller chance of any 
20 customer inf ormation v beir*g. . jeopardized in ; case of a 

security ..breach. > r . . . K; , ■. , , , .,.„ . k r ... 
..- c - --^ s ;P^ e Yi9H sl y^ de^crib f ed , ... the . cus tomer access 
mechanism is. r a . client workstatipn 20 employing. a Web 
, ; . t browser. 14 T7 f or .providing the access . teethe networkMCI 
25 In,ter.act' t .syst.em .vi^ t;he public Internet ,15 .. r .When a 

, ;; . ..s.ulpspri^ the neLtworkMCI,, .Interact, Web site 

by entering tl^%,,apprQpri^te ..URL,,- a , secure... TCP/IP • 
. r : . ; cpnimun i ca t i on s lii}k 22 is established ,to one ,pf . several 
( s .. v VJep jserve^rs 24 located dnside . a : f ( irs]: v .f irewall , 29,a in 
30 . . . the ,DMZ 17 . : .... Pref erably at least. ; twp ,web .servers, are 
prpvidejd. fqr. redundancy, and . f ai lover . qapability.*/. . In 
the pref.err:eca, eipbpdlment, of .the. indention, ; the system 
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employs SSL encryption j&o that communications in : both 
directdons- between, theosuBscri'ber and the rietworkMCI 
- Interact' system* a^sr'secure . ^' : " u.r ' s. 

: ' ! - " In 'the 'preferred embodiment, all r DMZ Secure 

5 " Web : servers- 24 r 'are pref ^rably : DEC 4100 * systems having 

Unik'or 4 NT v based~ operating Systems for running services 
such v as 'HTTPS, FTP, and" Telnet over 'TCP/IP.' The web 
"servers "may be interconnected by a fast Ethernet LAN 
'running at" "100'" Mbit/sec of "greater/" preferably with the 
10 deployment of switcheis within the Ethernet ; LANs for 

improved bandwidth utilization. One such switching 
unit-, included as .part of .the .network architecture is a 
. HydraWgB™,im 

Technologies f ~Inc, ;/ , which r proy ld.es ..the ; DMZ ^wdtkra ^ 
15 . . virtual IP address r so that( s subscriber. .HTTPS .requests 

received overr the -Intfern0tiivwill:::alw5:ys.;b.e -received. 
The Hydraweb; unit \>4^^1n^l-eih a ^ts--:a; ^oad •-balancing ' 
: algorithm enabling intelligent? pafeket^routtng : and 
p r o v i di ng : op M ima'l ' - r e l ; i ab i 1£ ty J 'and pe f f 6 rmahc e -by 
20 guaranteeing accessibility to the "most available" 

1 server.* It "particularly "monitors al"l cispects of web 

^ server Health from J CPW lisage; to itieiftory utilization, to 
^ " available sw'cip s'pac'e so' 'tti&t : Tnterhet7'TriVrariet networks 
can increaseriiHeir hit : 'rate Wnd reduce' Web server 
25 r J management costs / ' A Ih ; this manner r ' resburce utilization 
is maximi ± e : d "and bandwidth : f thr'oughpu' t f- is "improved . 
' - D l t - should be 'understood that* ^a 'rWuritfaiat' tiydraweb uni t 
* ' '-may J b^ implemented lrl L a ' Hot/Stahdby cohf igura : tion with 
: ' heartbeat messagirig 'fretweeri • thel ' two' units' (n6t shown) . 
30 - Moreover, ^the rietworkMCI' L interact system architecture 

affords web ^server "scaling;* both' in vertical and 

-25- 



S^BSTTnJTE SHEET (RUL5 £6); 



3NSOOCID: <WO 991619SA1_I_> 



WO 99/16198 



PCT/US98/20146 



, horizontal directions 1:. ^Additionally ; < the architecture 
.is such that new securer web .-servers 24 rhay be- easily 
.added 3.S customer requirements and usage increases. 
t The use , of the HydraWEB™ .enables better load" " ' 1 : 
distribution when/needed to match perf ormahce 1 
requirements^:.::,;. .:. p. - ■;. . ry. • ;:...c^^ ir--' 1 ' ^ • 

: s - ; A's . :shown -inuFdgure; 5, the niost? available Web 
server, 24 receives ^subscriber HTTPS ; requests, ^for 
exampl-je, f rom/it-heicHydraWEB^ 45 > over a -conrieccddn 44a 
and g^nerat;es7cthe"T appropriate' t ferieryp -iiie&sageis' for 

* irouiting^ ;the: request: ^^Cthe^gpir^rdaLt^^ MC3> -Intranet 
midrange web server over connection 44b, rotitfer 55 and 
connection .,23 .^oWiar-^the ^Hydraweb ^unit-^, a TCP/IP 
connect ionu33 linksi ttes Secure Web- served ^4 with the 
MCX. In^anet Dispa^tto^ :serve^ 26-.- £ ; - - 

• : * I ; : -v v 'x o c ? Further shown in ! th^ DMZ* 1 7- - is -a ;s econd 
; ;realr time^onitor { "RTM^) server^ 52 having its ' own 
■.connection toxtke piibldicninternet via- a* TCP/IP 
. connection: 4 81 As .described hei^eirp, 'this RTM server 

" provides^ 2^a;i - time> -sfessibh* managdme r rit fbr subscribers 
of / the hetWor'id^CI 1^ tercet- R^al; 1 T&ie Mbnftbring system. 
At l : east ; oiie a^itibiial ' TCP/Ii?" connWtion r ; 4 8 links the 
RTM W£b ser^et 52 Witfe the MCI intranet Dispatcher 
server 26\ "" ' ""' 1 ' ' ' 1 v " " 

With more' particuiarity^ as further shown in 
Figure 5, the netwprkMCI Interact, physical, ar chitecture 
includiss three router? : , a f irs-t , ( rputer 49, for. routing 
encrypted. mes^ag$s from. the Public r Internet l^ -to the 

, ... HydraWeb 45 Qyer , a^scpeket connection 44;; a second 
router. 55^ for - routing;; encrypted subscriber messages 
from, a Sepure Web: server -24: to: the Dispatcher- server 2 6 
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• located, inside .the second .^firewall 25b; : and, a third 

- router. : 65 for * routing -en'crypted subscriber messages 

. from, .the RTM." Web., server 52 to'the Dispatcher server 26 
inside the second firewall Although hot -shown, each 
of the : routers ..5.5, 65 may additionally route 'signals 
through a series of other routers before' eventually 
being routed to -the nMCI ..Interact /Dispatcher server 26. 
In operation., reach- of *.t-her -Secure ;;servers : 2-4 function to 
^decrypt -the^ .the SSL 

r impl^entation^* ^aiid <unv^ap cjthe^sess ronv^iey and verify 
the yusers session .fsroit^; the ;CQUser?: xfoyect; authenticated 
• at Logon..; < ■ r : - r>.j. .~->-o -'v-v; V- 

J -l-IV" 1 <\ After : establi.shing^cha.t: -.the. requests -has come 
?: - ifrom ^a jval.id -user/, and mapping:;the rJeqiiesti -tb^its — 
associated session/;; the Sejcur:evWeb;cS.er^ 
; ; encrypt the jequestftLUsing: syinmetoric^rRSA encryption and 
forward it ; _over a second securfe so eke t, -connection 23 to 
the dispatch server ; r26 ; in3i.de:. ^the enterprise Intranet . 

As; described ^erein>t^the / ^ data; architecture 
. ^component of? the> : ne ; t>vo.^ system 
is f ocused. on. the. presentation; of -real ir time (un-priced) 
c^ll. .detail data.., . such as provided^ by. MCI? s~ ; Traf f IcView 
Server 34.,. and priced_call , detail .data . and., re^pprts., 
such as provided by MCI ' s StarODS Server 33 . in. a 
variety of user selected formats . 

The Infrastructure component of the nMCI 
^Reporting system-* includes mean's f or providing secure 
lJ( cdmmlmications" regardless bf ' the '"data content * being 
1 ^ ^ tbmmunicatetf. : The nMCI Interact js'y'stenf' security 

infrastructure includes:- 1) authentication, including 
the .use" of passwords, and . "digital ' certif icates; 2) ; ; 

- public -key encryption, ■: such., as fempibyed by" a secure 

-27- 



SUBSIIlUIb SHEET (RULE 23) 



WO 99/16198 



PCT/US98/20146 



sockets j layer (SSL) encryprobn protocol ; 3 ) firewalls , 
such as .described above ? wi^bh* reference - to 1 tlxd -network 
^architecture component; and 4) nori- repudiation c 
^techniques tb guarantee that a message Originating from 
i- ec source: is ; the actual identified : sende : r . 'One 0 " 
technique employed to ^combat repudiation ; includes use 
• ■ ' o ! f an> audit: traal^ wi €i\ electronically signed brie -way 
;>mes's age~: r di'gfes t s^iftcliidefcl with each- transaction 
S.r:. .: f J ■ < Another^ ^cbmpbftent -of* the rii^r interact 
irif restructure 'itfclUd^'Wdfe*'" entry / Which '^is -Supported 
byj the StarOE^server -49 V yj J Viie general ? 6^t-eg62j'i!§s r *'of 
features to order ed^incliide; : - 1)- Prx-c^d Reporting; 2) 
Re^-time^ reporting;^ 3) 1 Priced" CalO? D'et-ai : i'j:"- ; "4'> 'Real 

• Time' Call^'Detail;; ^5 Brbadbana-'S^P -^armiKg; 6) " 
Broadband ^potfc^ -7)' Zrlbound RTM; 8 ) ( Outb&uhd' RTM; 9 ) 

* Tbll;- Fr ee Network ' Manager ;^ and 10 ) Call Manager ^ The 
■> order entry -f-uri^idriaii^* is extended- td additionally 

support 11) Event :: Mon±toT : r : 12 )'■ Service Inquiry r 13 ) 
Outbound NetWork ]yaiia^fecV"14 { ) E^btbf olibV : arid/ 15) 
• ; ' " Client Viewv"-' 5 r 1 * <•---• - '-^^ <*■ •-■ 

r ^ : * The Self -mbftitoring 1 -xhftastructiure component 
for nMCI I-hteract" is J th"e ^mpl'byrnerit of rni T d- range- 
z servers 1 that 1 support SMMP Alerts ^afc the hardware level . 
In addition, all softwaxe" ; processes mtist gehetate ! 
- alerts- based on probes^ ' ; hfealth/ connectivity, and 
y : availability 0 of -resburces : : ffevg» / :; Bisk usage; ;r CfU 

utilization, database availability) . V J ~ } f : f o , ^ 
: v - The Met^cs ; intrastrubtiire Component for nMCI 
Irit'ei*aot is ther iBmpl^yment of means' to monitor 1 ' 
throughput -arid voliiines 1 ^at • ' tHe ; Web iserveirs ; # dispatcher 
serverV : applica^tiori proxies and' mid-xarige ; servers . 
Metric^ monitoring 'hielpV in c the v aetWrmiriatiibn of ' 
hardware and network growth. 
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To -provide.; the- areas of, functionality 
? ; ..described above,, the cl : i;ent- : \tie-r 10 is^organized into a 
component r-archi tec ture^ ; with, each component ^providing 
. ; .qne.qf r .the areas of functionality. The client - tier 

software is,: organized -into a /'component"- architecture 
. . supporting ; ^uch applications as ; : inbpx fetchvand inbox 
>; managejaeat,.. report viewer and report rec^uestor, TFNM, 
Event .Monitor:,. Broadband, ;Real-- : Time; iMpnitpr, ,iand system 
a dmi n is t r a t i on. appl i ca t i pns> T rrpur ther r cfranc t i ona 1 i ty 
v; = . . r: integrat.ejc| : : intp -the. software;, .^xc^^^ includes 
: .-appl-i : cati ( ons such : as Outbound -Ne y twQrH: .Manager , Call 
f -Manager,, -Service ^Inquiry v-ancj ; .^Idrefvt ^V-iew?. 3/rhe;. 
x f.unctjional4'ty^ qf; - these .application further;- 
enhanced ; by rthe,xadpptipn : .of a ; CGX program'; interface to 
• networl^CI, : ;In : teraG:t that .allows &TMh : ..:&n£ 'CGIribased 

systems ^to access a subse.tv,pf :i ;MC>I- Interacts, middle- 
r tier .services ^^a^, Java .ixiterf aqe; ;f qr *ipn-^54MGI Interacts 
: Java - applets ; ; jandyr a ; Common Object ^Request Broker 
Architecture (/'CO^BA" )^ inter £aq^i tp^nMCI; Interact which 
allows Web-enabled systems built in C++. ; and Smalltalk, 
iiV .. etc. to .use: the middle- luerj ^seryices ,of r the network. 

Implementation ...these added .systems:., includes the 
(?; ,. remplqyinent of-; digital ^signa£^ 

technology ,an.(i V J^%, obj^cta- v:: j =, - ;> ^ - ; : 5 % x L . . x :j >, .•- ; . 

. ^ . v Particularly,;: the : use lV qf a- distributed object 

technology t such : as prQyid^d :t -by. r C„pRBA: provides increased 
f unctionality . r .- . :r \ za^di;--) , : L -./.: c .■ . 
-.v.. r , -* , u . ; ^ . r , . A 1 1 . r epo r t i nq.. is-, p ^pyji*^ P<i kh-rpugh a Report 
Requestor GUI. application r ^ support 
a spreadsheet, variety of graph and chart- type, or both 
simultaneously.; . For example v the; -spreadsheets r 
presentation, .allows^ for sorting by. any, arbitrary set of 
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f columns^ The -report viewer^may al£b be* launched from 
the iribbx-whch 1 a repor£ ;/ i^^ielected.^ * c : 
,? " ' A common database 'may be maintained to hold 

the common con fi gurat ion data which can* be used by the 
7 GUI ^applications and by the mid : rahge : ' server 1 ^ . ' Such 
common "data ^wi II include-'but hbt b£ limited tb : ' * 
customer security profiles, billing hierarchies 1 for 
each customer ^ gteridrai "' reference ; data (states, NPA's, 
Country codes Y, -arid - customer 'specif i c : pic)c lists: e.g., 
AN1 '-s r ; cal lin^ c d#rds ; l e td r ; ° ;;: An ( MCI rl internet 0 S tarOE 
r server wi 1 1 'manage th^ %ata ^base " for' trie :i donim6h 
ebnf igiifatiorr -of "-d&taL?^ ^^-—''" - »■ 1 B ~ : - ■ " " 

v * ^ : ' -'Repbrt -management ; relat ed "data ^is~ ai so' ; 
generated r which included 1?) report r - prof iles u dfef iriing 
• ' ^the types l bf f eparfe -that are ; 'avallaiild ; :! f i Sids for the 
reports ^default- -sbx^t options and M customife^tiohs 
allowed; and 2') l r^ 
- speci fid -report : r e'^ue s t s i tic iud i rig ' report type , report 
name, scheduling J ^fi}teria, and "subtbtal fields. This 
"type of data wiir be ! fe^iderit'in ari Iribbx 1 server 
database' ahd marfag^d by the Inbox servei'. ; c; S; 

"• •' ' ; By asVobiatihg each set df repott data which 
is J dowhlbadfed via "the i!nbo* 'with V' sihaJll repbrt 
description object/ it^xs r pbs : si : b"le'-'to ' : p*ir' , eseri't c most 
reports Withdut retibrt- s^pedi/f ic presentation 'code (the 
report :: s^dcif xc^ dbde^is~'- : in °the bbristruction of the 
description dbjedt) ^ These description obj^dts are 
referred -€b as ^mbcadata?;^ or "data abbiit da:ta; " At 
bne afevel,- they fuhctioh like " ; the : catWibg in r & 
relational' da tald&s^V f describihg eac^' row'of a result 
- : - set returned f rbm the middlW tier ete" ordered 

collection of "cbiumn^. 'Each column has" a data type, a 
-hame, : and" a" desired^ display "f ormat , etc. v Cdlumn 
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descriptive. .inf prmation.jwar^i'/ 13 ! 5 -; 8 ^ 1 '^ in an, object, 
and the entire result- set ^will. : be described by a list 

, . of these objects, one for .each- column, to allow for a 

, standard viewer . : to t present the result set > :; with labeled 

. t cplumns.... Nesting , these descriptions^ within one another 

allows f f,or^breaks and subtotaling at an i: arbitra l ry 
number , of .. .levels .. . , . t ....... ........ 

, . , ; - -J n the .TrafficVi.ew j System ( ^TVS"f ), of , the 
present iiyyent-ioiju . ..the customer ^rkstation .10 is.. 
. equipped r with a- Web. .browser . f OE; : r^mot,qlY ;T,equesti ; ng 
reporJts t , of ..unpriced, call .detail and ^statistical -data 
and/or real time access to monitor jthe t ^tate : of special 
service ^<?all r networks . ; f rom. the traf tieview server 34 , 

. as shqwn, in Figure,. 2 . ... This,.~r,eport request ^prociess will 
be described with .. respect to jF^gure r ..6 which -is a high- 
level description: of the, ; TVS system -10^0 s i^teg^afeed 
within the, _nMCI Interact .architecture 2,00 . ^ r , 

With^ greater., particularity,, an pyeralL view 
of the .TVS system 1.00 ...of the ..present, , invention is. 
discussed with ref erence^to . T Fig^; 6-. r As 3hown in Fig. 
6, the architecture, basically starts r with. a. r plurality 

. of switching means tH „such : as a nuinber of . switches 
represented by . switch 102.,, .in . the . ; telecpmmuni cations 
network. . Asspciate.d,^ switch, for exampl^e, 

o . .switch 10.2 , : is .an ...Adjunct ,Proce-ssor (AP.) jlp4^ . One of 
the main . functions ..of ^the .AP. : is : ..-to, perform ^bi s liing : . 
For.^ach -ail, irQuted. ( ^rpjug.h-.. switch 102 ,-- AP 10.4., ... 

, generates „a. £ctll Detail Peqo ; rd, r (ruP : ) The -CDR ;C is - 
routed to an . Operator .^er^ices, ..System. (pSS), , network 

,106, which otherwise .may be, referred to as ^ X.25 
network. .Network .106 in turn is connected to. a series 
of .processors commonly referred.. .to t ,as Central ^ * — 
Retransmitters (CR) 10.8 , The .outputs, of the respective 
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CRs 108 are provided a :J Flber Distributed Data 
Interface CPDDI) riiig lib/ 1 '" The output of FDDI 'ring 110 
inturii 'is connected to a" MCI Traffic Statistics (MTS) 
system ii2; whibh is "situated in a platf orrtf r to which 
another 1 system-,- 1 namely a DAP Traffic StatiWticS (DTS) , 
'may 1 also 5 reS'idfeY^- - :: ' ' - - 1; ' : * : T - >: 

^ DAP V: refers f tb a data abbess "'point "such as DAP 
114 Shbwri- £n the' dotted box of Fig. :? 6V' : ' in ^ttlcular, 
DAP 114 is ol a procerssor ' SysteirT that provides routing 
inf bi^atioif' tc^ F i3AP il^ 'also 

" provides ihf brrnStibir t c o" hhb" MT S^ (br the cbmbi^tibn 
1 DTS/M-ts ' System) 1 f or^ tfie" t r a f fib r St a t i ^t ibs "monl tor i ng 
mentioned : in the iaclcground of the invention section, 
supra . 1 A m6're : detail^ 1 discussion" of 'a "bAP^kiid" the DTS 

; is ; givien iri t#e L k : f br£nbtbd v isis\i&d : tr; s".* r Patent 
Appiic l atioh L NbV SV537 Veil''" kSs'igned"' to tile sime assignee 
Ss i the ' jpr^esent ' lnvbhtibn c , " arid wiioSb disclosure is 
incorporated by yhf&r&tice i^^xn^'^dj: the ihStSht 
invention, it^Stif f ib&& Xo^nbt^that thb piat r fbrin to 
which 'both DTS :;; ' &nd re'side 1 'i&^ifreicl to "only as 

the ' MTS syWterir lV2\ ir ' : ; D " J ' J - <y " " ' , " * " r: '" 

■ ' ! ^ MTS s^Stem 112" lis 1 a 1 system' f br cblihtirig the 

' riutfiber 6% ckliV thrbtf^h thb vaiioils r &witch^S. : 'For the 
" teieboitMunicatibhs '"' network of the ^instant invention, 

calls are uhderStobti to be~ speciai ^ervice^ ckils 
' ihclUding^but ' not limited tb 80'6/8xxi' ^00 and "Viiet." 
Foi ithe Sis buss ibh'bf 'Fig^ % , r it' "is assumed' tha^^ MTS 

" systebfrT 112' cbunts' ohly Sbo79b6 calls, br 'traiEtib'. 

6h a pet iodic basis", MTS system 112" provides 
statiSticS data; ■'also iSf erred to as rolled up 

'statistics , via 1 inW" 1 15 to a Traf f icView 'system (TVS ) 
: 116 . As shbwii, MTS System" 112 also' receives brclers , 
via line i 1 8 , ^ f rom TVS' sy St em * . 1 16 . * ^ For' the" embodiment 
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of Fig.. 6., rojlled up statistics are output from MTS 
system_112 tp TVS system JLljB ,at ; predetermined time 
r intervals such .as every 60 minutes. It should however 
/be understood that, the time intervals in which : . P 
statistics .are. rolled up from MTS. system ,112 to^TVS 
system 116 may be varied. Such periodic, rolling up of 
. . statistics^enabl v es the system .tp^prpv i de periodic 
.. ^.outputs to subscribers who ^gi^s t. .only, periodic 

reports,. ^ ^In ^instanqe^ .where . f a_, : sy^s.£riber; requests the 
real, t.ijnp option^ ^th^ statis tias ^pe^ rolled, up from MTS 
^ system. 0 X\2 .tp. ( Ty_S^ s^^.teij\. 116 in.. r^al._t-ime sp. that a 
subscriber can access TVS. systejru 116 , ..to. .monitor in real 
time the op.eration, of. the netwpr.^ -the. .public 

3 . v ^ f Intern^ .second^ RTM ser^r . 52 0 ; ( Figure., 2 )._.,,. _ 

, rto „ Pfoc^ss by which ;/ rplljed ; up t statistics are 

periodically provided, from r JtfTSp system. 112 ; to^TVg. system 
116 basically occurs as follow?.,.,. .For a given., time 
period, f or example : ey^.ry, hcpjur^-. statistics ^ f or . , 
customers (subscribers) who have- subscribed, to the 
service, of tl^ present. inverrt;Lpn^ .system are., accumulated 
and a customer rolled up peg counjt ; . m^ss.a.^ is . produced . 
For. the embo^dimen^J; . of, Fi^. , 6, T Jthe,. .accumulations are for 
hourly intervals ,_with the undeirs standing _that^ future 
intervals^ may be set to any ^ time„ period, f pr. exainple 20 
25 minute increments.. A MTS stats compiler (to be.* 

discussed, ,w[ith ^ef^r.ence to . Fig,. 8J[, t writes „ th^ r customer 
peg. count messages , into a. 'VTRAFFICVIEWJ 1 , server queue. 
In .the case of^ real time, transf er. of statistic?., from 
MTS system 112 to TVS system 116, the MTS stats 
30 compiler writes the .customer peg, count, message . directly 

... to TVS system. 116, which^ may be partitioned. intp.,two 
portions,, one for. receiving the. .rolled, up statistics 
.that are fed periodically while the. other for .receiving 
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. .. .in real ;time .the data; J^roris MTS sys't'efirh ■ £112 J' Real time 

access is gained through the; RTM systfem' ! 117 , as will be 
: • described, j \ s • yf--\ -;. ?>.; * . 1 ■■' : ::• ■ 

. - For;, the;; Fig. 6" embodiment^ for example, 
>rolledjup statistics corresponding -fco~ ; an 800 :( number for 
- .a given sebscribervmay include the ? following da'ta: 

that 500 call-attempts were made.: to- that- 800 ! number of 
the - subscriber ^rfchat 1400; of . those feall^ were completed, 
5Q were not . completed! (incompletes ) - and' ; -5b of' ttfose 
calls were bZocfced; Additional^ rdlled^up^ statistics 
. . data may inQlu^e/thei destination:- terminations and the 
, originating /Numbering /Plan / Area" :( NPA)'> v of the ■< cal 1 s . 
; Tk es £ : statist ics/ aiie stored - as "records in the TVS 
/.system ill 6 ,£,r.:-.;^ ~c-J r-;i.; : :. xlr'J.r-- r ,V-\ ■ 

?." . f -r^.v;*j- In further/;: view;; of 'Fig? - 6 y. - the TVS "'system 116 
:.; Ppmprises a. number r : ofv iprocessof-s ^represented -for 
exa : mple by a main f rame host ^system '1 19 v Connected to 
; prpcesisor system lia iisca storage Orleans -for -example a 
datafeas^ system -J3t2Q.. which- ; comprises a plu^a^l ity of 
memory disks or: -other : storage mechanisms J- 'A more 
. detailed discusaion 1 : of ^t he hardware- components of TVS 
' system 116 and rits ^da?taba^e system is "given, infra . 
, r -* As f urtlxax ^tiown iri Figure -6, tliere'are a 

.number; of -systems cc^riuiiicative^ly coupled to TVS system 
11:6.; r Xn- particular icbnnected to 1 TVS -system 116 to 
•: receive its outputsv^B^g. reports p ; Via lirfe 122; is a 

f irafc;. data- distribution' syistentV ; ref ef rM as "MCI 
* MAIL", host, <124.iC .Kfiartlz. hbst system 124 is ^ proprietary 
system of ;, the* MCI iComrnuni cat ions Cbrpdratiori (MCI) and 
, :v is capable of sending but E-Mailsy' via 1 Tine ; 12ff; to a 
r ; : conventional : PC- equipped with <a modem and appropriate 
communications ; sof tware i Mail host 1-2 4 : - may further 
; distribute reports; -or^ data files /from TVS system 116 
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to a fax- machine (not- 1 shown) - or" as' a hard copy message, 
tq. : a printer, (not "shown) . r;./; ! : - ^ ? 

Further, in accordance with the invention 
thexje. is provided a TCP/IP connection 125 for 
■ -..-connecting, the : TVS system\116 with nMCI Interact 's 
. w^b/I-nternetvbas.ed reporting system)" referred to herein 
. as St axWRS system 3 00 , for providing- customers with 
. ..their priced; and; unpriced- tele ^uinmunid^tiofi^' call 
^ ,d.etail da tan reports, ras will ^be^deslt£iBed in further 
0 _ detailv. : h^ : re3-n .with : regard?" to Fi^ure- ; 7v r < 1 
»; ,r ^P^rnTCP/IP^onnectiies^l2 J from the RTM 

process- system--?117^of - the.TVSj -syst^im ' 1T6 , £d : the-RTM 
web server 52 tOr.provide r.f or the real'^tirae traffic 
monitoring capability via the Internet . - ^hu^sv : the 
, . , : various .^subscribers ~{tb : the ..RTMcs^ervitce / represented by 

customer .workstations a Web browser, 

t can -monitor iinrr.realv.t ±me >\ onr^-ubsiterrt la Ply real- r: feime, 
^ . the ^operation oof ,the network a's :it: i^:at6s '-ta'1:he' calls 
^directed . to that ^subscriber f.fs' special ; service c'a~il 
number (s), f f .Thus , rinstead of reviewing a .past event, 
using r the , RTM system ol:l7 ^ ^ web 
pages comprislng^r.eal time; :da^a =ajn;d ^statistics; ^that 
; present ; an ongoing ^picture... ir^ele^ting :to: any, or all, of 
-,-his- special ^ 

... subscriber can see in realj j.fcimer. chow many, cavils -aire 

being attempted v mi^ute. by minut^S3,L;cliow many rcalis are 
, being, allowed ..-through*, the neJt^o;rk>,^.how- many c<xll-s~ are 
. t . : : irupompletes , ^hqw r many vcails; afce.-jblocJced, ' :et r c . ! " 'OPhis 
: , ? ability. ito r n^n : i-tor the operafcicfn "of i the ! network: g'ives 
-the ^ubscriberr^ the; ability., to; rdaci-de in -reM j time the 
specif i_c actions .that, -need, toy be , taken . Foradnstance, 
7 . if .therje. is an abnormal • numbjer <of. incompletes' for' a 
given period, the subscriber, can. look at- the r specif ic 
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call -records that made : kh& thbse ^incomplete -calls . If 
needed, it-he subscriber: cari: ^ of 
the. network restructure the" network 1 so as to reroute 
the incoming calls of { the - subscriber - to -different 
locations: where they may better be -handled; 1 '- The 
dif ferent modules^ bf the RTM systetti^ OTe- ^hbwn arid 
described- herein- with' reference to' -Fig : 1 3 . 
: , ; : : : : s ; v Also' 'ednriedted> -to TVS * v se3?v&r b 116 is a Calling 

- Area Database ; (CABB } : -13:8 : which v peti6dicai:ly provides 
TVS , andv mor^^s^ecifXcally ; aat&ase ; J 120 : -6£ -T^S system 
11 6>, mapping cdat^^b ^cbrrelate *$PAs txS ^the* diff erent 
states .and* localities Within tire ^states , b ^rtd country 
codes to the dif f erexLt countries ^ f or ^ ' f uirther j adding 

: ; call -detail^ f br--the ^!DRs j ; ; J • - " f ""• — J ;!: *" ;?v ^ 

^lsd'%hbwn connected" to' 'TVS "bystMm '116 is a 
Circuit Order Management System (COMSV 140'whose 
-flmocidny :: for > the^ ^ig.-l embodiment; ,? is to provide a 
5 - ^ f £ iTe : - of : - : itiaps^ of ; thfe %erVace ! locations; and the hcodes 
to switchesV^ truhk&^^r tegular 1 ' telephone numbers. 

^Furt-her^ L eonneb ted td TvS system "116 is a 
Corporate Order Entity- (CORE) -system ; 142 : which ' receives 

- - its^ input tr^ entry 

• - syst em * suchf as - a- ^drkstation' br : PC : 1^4 . s "' J iri' 'particular , 

a subscriber ean^a^ 142 
whicft-ih- tuirri : - -l : hpu : ts^ the"' instructions 1 a ^ v brder entries 
' via 1-iiie 14 S tb : *TVS s^stebi 116;^ Sbiife- of 'the' data 

• ^provided J by^the"^ systerti :: 142 may 

incliide the tyfc^ bf^ ( refports the } subscribers^ 'like to 
receive; the numbed of ^ want, 
' ~ thfe f requency knd< hbw the repbrts : shbuid be sent, 1 and 

where the reports should be- deliveted to. -With respect 
» T '-' to one • method* 1 iri- ; who:ch : reports may be" delivered, the 
CORE ' system^ 142 sends- -instructibhs tb : k "MCI MAIL" 
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order entry : , system 14 8>- which: in turn forwards the 
t. instructions p to -mail rl^os^/syatem 124>- Consequently, a 
. subscriber may receive data or reports in a E-Mail 
format -.from the TVS , system 11.6. ?: The order entry 
function . may ..-be performed v by a StarOE. server 26, as 
will .-be. t ;des 7 cribed in greater detai.lr herein. .* ' 

The ;transmi&sion 3 pf^. dat^.l?etween APs, such as 
. : i . AP .104 , yand MTS .system 112 d^cde.^cridpedi with reference 
:? ,..: ; to . Fig 3 r - - : As, :shqwn : in- ; FigU;X^ « 8j,a iftO a. ^nd 9 GO CDRs are 
.,, . v col ? lec.tjed - from rAPs t 4.P4 ^n^ : -.--rp_}4t^::.tQ- :centpal; 
. .^r^Q transmitter's ^0$, -whijChx-a-r^ -protQqolp {conversion 
; processors , -vJii; ^essence^ CRs vL0l8j .[convert . the : data from 
. ...APs, .,104,: which are: VAX QSI . Tjran^p : r r tr System; (VOTS) 

messages that are delivere»djpn -the^X;. 25, ne;twpr.k,: into a 
. mul ti --oast .M messages, r: ..(QSI;) is. ,Open. System V 
Int^rconnectionl . - . ::.^if;o^To..i z c K. rC J ' . r 1 
: h , rV v^v;: T ? ie ^S.,.systeni, 1<12. ^p^lepts^.CDR^;;f rpm.- all 
t , APs , : , ; The. CDRs, are ,co£ looted ^andU bu f f er^d- at- each AP , 
and .sent ^to-._^ : _S : ; f sysf^; t 112 ^singvithe- OSI^.class 4 
:Transpcrt S.eryice:r : (QSI ( ^_P4-). :> .^j ? ^he : ;:CpRB/ r ](per buffer) are 
, received -at MTJJ-. system ^112 ::> by,- a. ; procftS9 called the AP 
OS.I f communicataqri .manager-,^ pr v AP ; OSI CM-. - The- AP ■> OSI CM 
, .process, is responsibly^ MTS 
system 112- an<d the APs .- r ^Thi^ ^prpqess runs , • ; . j 
, simultaneously.pn : ..all of r tire-; processors; (to he-. 

discussed subsequently) : opj$$T : S system J. .12 where, each CM 
.receiyes^cpRs. %rom :; a - y specif ic^ ; m^er : .o£,APs .oyer OSI 
. transport . connections ■•; on-} th-e -QS&j N&'Z . : : This, involves 
~ establishing., and. maintainipg^se^ to ^ receive- : 

, 8 00/9 Oft number, CDRs, fxom the &£s As.eaGh.CDR buffer 
is received. f;ron}_ the. APs , ijt-^is. fprwarded... to : the ;.. 
application- bejng. run on- the * processors, .of : MTS* system 
112;.. This is done by transf err-ing each-buffer (of 
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CDRs) to an Ethernet ■ trari'sniirt: proems, alsb running on 
the MTS -communicatioh "sWvers^ The Ethernet 'transmit 
process then 'uses the -Ethernet multl- cast protocol to 
?. send the buffer -to thei application -running "in- MTS 
■ system 112.-^' ' ---'> " : .. .;r;-.:. . ?. r< 

' in ^feeifms^of - the external '-inter f aces -the AP 
OS I CM process" receives GDR messages from the APs by 
estabilishing -a ^rarisjjbrt' connection 1 via the ' Packet Net 
- System In t e r f ac & J (PS I ) - wh i cti is used to establish 
^Shared Virtuar^Cixcuitis ^SVCsV : ever c the -OS SI ^NET 106 . 
■ > The^CM 'ifvterfaceis -tc^ the Et^e r rhe"t ; - tlrauismi t* ^process over 
- a Virt^kl-'M^mbry : -^si^em' (VMS) mai-lbbx 1 vs^iere^ the CM puts 
the T AP CDR message to be mulfci - cas ted on tlie MTS lan . 
1 The • AP OSI CM maintains a VMS global section' where 

various staitiises and -pferf oirmarice ^tktistxes f are kept 
r, ahd--'updatba'. ; - ; ^- f £^~rvv.:; :i « ' - :•' -v-"--- 

Each AP> : ' waf^' discus^ed^^earliier , : is r 
J collocate**- with? a^ switch^ 1:02^ : r The AP^ receives all CDRs 
generated- by switch 1 102^l r L '^hfe' , *"rec6-ras generated by a 
switrch- cah • be : ih : 'many 1 c dif f e^rent "categories : : ' ; for example 
Call-' Detail Records (CDRs) V -PrTvatW Network Records 
(PNRs)-; Op&ratbi^-Ssr^^ (OSRs) , Private 

■ xv- Netwdrk Operator Ser^ceisi Recbrdis ^(POSRs) , v arid Switch 
Event ; Records ( SGRs) J Pbr 'che understanding of the 
lC * instant inVehtaon e&emplif led -by the -embbdlment of 
-Fig-T ; Sv^hev'©^^ : recSrds- that aire forwarded ^tb MTS 
system' '1*1-2 by ekbh AP 10*" are the' originating switch 
800 : and 90 0 r: 'CDRs- "i J A- { £ 11 tdr ing ; algbr ithm is "employed at 
each AP for filtering the appropriate CDRs. 
,f : v Sn^sunv; 7 Transport' Service Data Units (TSDUs) 

are ; received by^ the 1 AP- OSI CM. " 'Eafah ! of the TSDUS 
■ includes CDR^s fr*bm ^the AP iri ; a' fbfrtiat 'whereby xt 
includes a~AP MTS header Which may be> f ; 6r" example 16 
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bytes long,. . : The AP MTrS^haader may include a switch ID 
.identifying^ the swi t oh- r where /the CDR is from, the CDR 
count and, a filler, for filling unused bytesv-. The AP 
I£TS-header, is.- , followed by up- . to 23 CDRs,.. each of, which 
5 is 64 bytes long. These multi-cast 800. :and -90.0 CDRs 

.ar ; e f awarded by .GRSvlOS . to FDDI, : ring 110. 
r r ^- , - The .process performed by : F.ppi-. : 1- 10 is as 

;fp;llcws,.; The FDDI 110 ; receives . :t he r CDRs\.f or: MTS 112, 
; and . buf fers- Application ^Data. Rreld^ :(ADF) . .message pairs , 
10 r fra\id .messages _and : call/ ^et-aArlrjrrejppriJsr-f rpm the CRs 

: „. r4 . H 1QS. ; r These, CDR messages^ are. put .in„ ,a ; -<3peue d r 52, f or the 
.. : .. . : -,MTS. peg .counter 154.. { ;The GDRs . .f :pom Lf queue r ,15 2 - are then 
f < .forwarded to a MTS peg counter. 1A4- irvMTS system. 112 . 
The outputs . frojn .MTS : .peg .counter - 154 are provided to a 
15 v MTS. customer - -service- database 160 ; and, : a,lso .MTS. peg 

counts buffer 156. The process under whichj.MTS peg 
counter .154 Qper.ates. is> a^.-f cl-lows^: -<c;^ 

:rFirs:t, the MTSr P3g: counter-: enhances the call 
detail record. fby performing; fdata-, look -oips..-. ,on, the 
20 . . feature r group^C*,r -yirtual trunky^.direct * teoniiiatipn 
, oyerJElow . and internafeional-;(SAC ^atabases;^. ; For; the 
received call - records ri other ; r MT v S ( .peg ; ,coun te r does a 
^ database look-up ^us^ 

.-.-as the key...-;. .The :: .lpokrup. :< vill^ yiel'd. tjhj^. yird:ua : L -memory 
25 a<3dress f: of Jthe .neces sary .Tpea. cjDunt storage areas for 

jeach V '800 number > and a -list-- of . counting services to 
: provide for the- CDR.. r There, i^? a f -linked list, header for 
- r each, possible kind, of \ t peg; count tha£ ; , an 800 number can 
have. -r \ V - ■■ • -/v- ■• : : - -.^ - i 

30 ... ..... ■ * . MTS j peg counts c *-r^e stored as. ;i a virtual memory 

address of a ; linked list header. ; There are , two. linked 
list .headers per-. 800. number and peg count type; - - one 
f or current peg count s tat is tips and the- other L for the 
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inactive peg count L statiGcics^eportirig : by ah MTS 
statistics compiler lSBv 1 - Actual peg counts are stored 
in linked lists, indexed by hour. Call record time 
points are normalized to Universal Cdbrdinated Time 
(UCT) based on the switch/AP : time. i f Because of the call 
-record* -transfer* delay between [ feh 7 ^ switch, AP and MTS, 
MTS needs to store peg counts for multiple hourly 
interval s "f or eacH; 80 0 -number . ; ;Ho\if ly } interval s are 
sorted in reverse chronological r.order to expedite peg 
count storage searches. The peg counter continues to 
store peg counts r ; fq>r ; ^eajch :;^Qur4l^;2 interval for a 
configurable interval- after : ^h^ : Reporting interval. 
Assuming the initial setting to this configurable 
interval is 10 minutes, the MTS peg counter continues 
to store peg counts for each hourly interval unit 10 
minutes after the reporting interval is over. 

Dynamic allocation is done by the MTS peg 
counter wit^j a ^VDoggie Bag" for fts temporary storage of 
~ihc<^ihg/;:c^ require a database update 

before processing. When an 800 number or a termination 
is not found, the call record' is' stored in the MTS 
Doggie Bagl The MTS peg counter requests the database 
lock, with asynchronous notification through an AST 
routine. When the lock is ^granted, the AST routine sets 
a flag indicating c thLe" ; I?6ck is -granted^ T After each 
bu f £ er. :V .<^f , c i-nGOi^i,i}g :}c ^ ll, records .have -been processed, 
the MTS r -p^g -eetihte£ mak^s r the rie^essairy database 
u^dat€|^ frx t f h?3 proc^s^es, the .recced \ normally, bumping up 
the appropriate 800 number peg eoiinEs i 

MTS tp.t^l :: call, count? provide a summary of 
total minutes and call completions broken down by the 
800 number. These counts can be rolled up to TVS 
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system 116 to iproyide.-.feotal f .minutes -.and .the call 
completion, v ratio by customer x ID. -Total counts . include: 



10 



15 



Total : Completions - \. Z: ■ ... 

Total Call Duration 
'Total Attempts ■* :V * *" * - 

•.Total Switch Controlled Calls - {No. Action 

Code Received) 



x. o 



L Total v NCS Blocked x( Action Code 3 0. .Received) 
Total NCS Rejected (NCS Failure Action Code 
Received) 1 ' ' : s :$"T-.\-xv\ ..; 'X-. 

'Total Network Blocked "(Ail Routes Busy) 
: - Total : Siipp ; G6d6 Blocked : " t; - '" : - - - 

, v Total : Out of - Band. Blocked . e r.- : f} - - r: _ . ( 



20 



25 



30 



35 



40 



The call completion ratio can be determined 

•-xr:-o :;r*;./j\ ! f *.,:- x : ! x rx x , :.- xn ' x; C .i ;>vx : . 

for a given 800 number and rolled up under the 
X* Tt fx / ;;x ' r .: v x;xxx\ xxv~ *:-oi: ^xx " :x ^vuX- r 
customer ID to provide call completion statistics, and 

total call miniates on a customer by customer basis. 



■CP 



800- Call" Cofapietioff "Rat id = _i 



- Completions : 



t Attempts j Switch Cqntrols + * NCS 
B'ibckS + tiCS Failures- + * ARBs) 



MTS NPA counts are compiled and ^stored 
hourly as a block of .160 NPAs . The ,NPA counts 



include: 



x. y. 



1 Originating : NPA - : - L - 

uJ i Total Attempts per -NPA- ... 1 . : * K \ ( . z < f. .- 

Total Completed Caiis per NPA 

: - f Tot^l f Calls : N6t Delivered (Blocked) "per NPA 
X Total. : Attempts ^gc^^l^t-^rnatiox^l ?, ; . >\ l 

Originations 

■ ■ Total 'Completed fial-is 'f 6t internatidfta-i 

Originations ; ~x~:;;i 0 C B xx x . : x -xyc*a^ o - 
Total/calls Not Delivered (Blocked) for 
' Interna tiohar ; Oficrinatidns 
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MTS NPA-NXX 'founts are ] compiled and stored 
hourly asi a block ^of l6d !I NPAs with their ^assbciated 
NXXs . The NPA-NXX counts include : " ^ : H ::rs 5 ' 

5 \ r ,.: , :s f . Attempts from International Originations 

For each Originating NPA. . . 

~ : , .: - :, : A'ttemfc>ts *"f or each unkhowil "NXSt v ( f dr ' : PG- C 

: ; Origi^a^ions^, J5 . ; r; r; l? .r-icV *:.-..» * .■; •. 

For each ~NXX of Origination, 
10 * ' -c;i:r •Att-e^t's- -firoitf that NXX — -s^-"--- 

^MT-Sf- ^eofn t?s n J f br^ari* : '8X) O^'^nUiiW-er' ^re Broken down 
•by - ^te : ^ : i : haeioh '-icsbkap^l&d- hbur 1 ^. u; <5ali ^statistics 
: '~ c f dr ^eixmi^ ^ -c n » J »v:! ix./. ;i l:; r - 

15 \c.n/j ncr, . :t .1 ^ - •, ^ .r -.:o rxq . ^ - - c> .'• 



20 



30 



Termination Address 
Total Completions 

.Tpt^Lr G^all, : ^uratiorif 
Call, Disposition 



Call dispositions^ the cause of an 

incomplete call., Terminating call dispositions 
include: ~ 

25 " / _ Total Short Calls . ^ Short calls, ^ are, calls 

.;>•-• iastTng less tharf 1 4" ^switch' ticks' with no 

rS.A3. ir-,i?: answ3E A - de.tecrted-'. vB?Thi : srctyp£caJrly:. < i l'nd-i.cates a 
, „ . busy cpndition. (Each,. Switch Jtick . is 
*.± .-.v t ; :.j presiiindS to-b»e^ 3 'secbnSds^)^ ' ,no { : "* r r 

* \ J 7. . " Total r pidnj .t* Waijt,. , Di^p/ t Wait calls, are 

" balls" la's ting frbm 4 : ^through 8 switch ticks 
with no answer detected. . Miis- typically 
„ , indicates, a call is. not answered within 4 

35 - "^ringiri^ c cyc^: : - --'-^ - 

/ Total Didn * t f Answer ; Didn ' t., Answe.r calls 

; j' v>!: ^ " 'a^e- cMls^' lasting : h i &y6iM } & sWi tclf 'ticks with 
L 5 : i^e), answero.^teeted.; ;: This typically 
40 ; , indicates a call is not answered within 6 

v-\^ov-' ■■• i Ringing bycies.-" v -' ■ AoCI>? ! '~ ! ' : ' 
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..p r... Every hour, T t;h-e ,MTS vpeg counter wakes up 
|:( MTS^statistics compil,e^ v d5 s 8. JL r which -then performs 
sequential traversal , of MT,S L customer service . 
database 160 to generate statistics for every 800 
5 .number .v:THe :M3S-- ; service type (a field in the MTS 

customer - ser^^ic^-x.ecord) informs. :> the statistics 
compiler which statistics are ; beirig : ^-ept for this 
800 number (i.e. 800, totjals T ^t^rTOi^ajbdpii counts, NPA 
counts, NPA-NXX Counts) . A data driven MTS 
10 lV .,.- 0 f- ^t^i^ti- 0 ^ poijigil^ei^ rBcq^dp.^thBi r ^^yi^ceG a 

^partlcula^^OO np^es*- \s :: rre^istewd fQr ?.rinGluding 
reporting interval (hourlyK ; j&teyti^-td^s- f de 
(MTS server) , priority (real time, non-real time) , 
and time offset (usually c zerdV : W€&€jLs tics 

15 delivery. * ~ c -^. ^to'V ^o\~' 

MTS statistics' fcoifeii-fe&P 1 : 58^ breads MTS 
customer service database 160 in priority order, so 
statistics are processed for all real time 800 
numbers' first, followed by statistics for the non- 
20 real time' 800 numbers. The priority feature allows 

MCI 800 "TRAFFICVIEW" subscribers who are signed up 
" .'for. hourly 4ata^ ,f ; irst , while 

?- ? . . subscribers- ^who: "only • ' toantf ^a&ly^- w^eKfly or monthly 
reports fronf'tfc^ 116 will 

25 get their data later. The TVS system may also be 

^ r'ef jeiryed^ t;p ; as . .fj^K'S" ^£raf fac^^alys'i^s,. Reporting 
S.ystBmjv server . . b^or s-.-Jf 4 !. ~s.a-£::.t£> on ^ 

For "each 800 nuMp^r ; ^.ouxxd^ ,in, the MTS 
customer service database 160, MTS statistics 
30 ( , _ . compii'er", 15.8, £i1^s. r t^ in memory 

and constructs :ah*ii"MTS Peg-' Counts Message for an 
800/900 Number." A MTS send; but" routine is invoked 
to send each message to TVS system 116. 
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The,. "MTJ3 Peg.^Counts Message for an 800/900 
Number", comprises, a fixed message part and a 
variable number of optional parameters. The fixed 
message part identifies 1 the 800/900 number for which 
the statistics are being reported, 1 the time iriterval 
the statistics * are f rom and otrieir key inf ormation. 
The optional f parameters that 4 dre^repbi^ted f ir k 
given 600 ■ numt>4r depend upon the service identified 
for the ' BCiO^numb^f iri "MTS database 16 Or^'ThV " '" ' 1 
f bl lowing/ "table r: id&htif ibs j 'trie Service types arid 
their correspbnding^optionai pa±^eterS:' 



15 



Service Type r ' ?u "' J "'' ---■•'■<■-■ 

6ptibiid.l Parameters iri B>1 Message ' 



i : : 



Service 



~ EF " - MPS Totals" Counts 



20 



2 Termiriatibn^ Servici;^ ' " Et MTS* Totals Counts 



■ : z EC ;4 I MT S: Counts by ■ t . 
Termination 



25 



30 



3; Standard Service " 1 EF - MTS Tdtals Counts 
' ' i: ' "' J ' Efi - MTS Counts by NPA 

■ - -* ^ ^ ; . : . ~ : . r . r v . * - : . ; Termination r . r . . 

4 . D^mogreLphic Service' : EF - : MT S Tot a 1 s Coun t s 

EE -* MTS Counts by NPA 



35 



fc ED 1 ' MTS Counts" by NPA - NXX 
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* EC - MTS Counts by 
.1 r , irciv .Termination ?r 

5 -t ■ •+ -» ■ ^ s statistics compiler ,158 dpes ; not begin 
.reporting on -an hour until a configurable . interval 
,idef ; auj. r t. 5, minutes), after the hour. : . As .. each, 
statistics . raessage . f or a given hour v is . pons tructed 
j._ and, s.enjt , : ,MTJS ^statistics compiler., 15,8. frees any- . 
10 memory used, to hold, peg coiints for .the. current 

8-0.0/900. pumper ^ ^This„mem9ry . is^returned. to. a common 
pool of fr^e, memory available^^pr^-iise^l^yi^the peg 
counter as needed. 

After sending all of the regiujjLred. .. 
15 statistics messages for a aiven.hour, MTS statistics 

compiler 158 sends an "MTS Switch/AP Report Status 
Checkpoint Message" to,. the server,,., r Tbi§ message, 
serves two purposes: (1) it informs TVS system 116 
that all messages for an interval have been sent; 
20 and. (2). it_ shows„ : the ^ys system 6 how t . accurate the 

800/900 number data it received is, by showing how 
far behind .^achBSwitcn/AP is in sending statistics 
messages ' to''the J MTS. 

Ideally,. the v "Last Call Record .Disconnect " 
25 time point for each Switch/AP is sent after the end 

time of the hourly interval. That means that the 
Switch/AP is keeping up with traffic levels, but 
does n;6t,neoe'ss'arily mean that the data reported for 
an 800 number 1 is "' entirely complete. There is still 
the ppssj-bijity, that lpng duration calls have . not 
disconnected, and therefore will not be reported 
until the next ho,ur. 

Also after generating the 800 number 
. v , statistics messages, MTS statistics compiler 158 
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generates an "MTS '■■Neewdirfe'^Statls'fcics'' Message." This 
message is not sent -tJd'^VS ^system 116 but is : only 
written to the- -test files or the test rtiulti - cast 
address. The message : is useful f or 1 iietwork 
5 management purposes, for gauging traffic levels 

> -throughout the "day -and 'for determiriing the K 
'■• - transition ^ mJi^^at intelligent network 1 platforms such 
: ! as ; Network- ^oh£-£'6l System' ; (NCS) . 1 ; , — 

a i ••'••A£- : fcer s ai'i r, sta'bl ? strcs : mtes ; sagS^ J are' : 
10 genera tie* f^or^ri hdur ,' J *tt?S stati^tfcs : ^ortipi i i-tef - 158 

hibernates-, ; wai tihg td bfe° ; aWakerieSd- again by J the MTS 
peg counter r 15 4? £ or tife iiext' Hour . lsio t 5 e i :? that ,; 
'although "hourly* interval has beetl ^describfed as the 
basis bri : which* TMTS 1 stat^^tics ^cdiripii-er 158 '^uh's, in 
15 actuali~ty, : tfhte interval '"is 1 completely- configurable 

td^bfe "rfriy Veaborfab^e c time v '-'t>^ri r od : . : ' In' = fact; 3 the 
interval "for sta'Bfstics : cbmpilef 158 inaay be set 

to five mirmtfe J arit^rvalis 'sudh that ' : 's tat is tics 
- ■ messaged are generated -every 1 - f l ive minutes and 
20 - f drward^d to' MTS sybt^Tt L 1 1^\ : By- short eniiig' the 

Ctl iii'terval lt: td" sucH' a ri sKoft time 'period , v the : 
s tatxsfcics^ pf oyidecl to TVS " %yst em 11 6 , : ahd therefore 
■ tb' f RTM feystena 'll:7 : -(Figtiffe 6 f tKtdugh which' a ' 

^ubscribfer can icxj dify becomes- 1 substantially in real 
25 tatrfe'.- For ^hose ^ ^bscribdirs who continue 1 * to 1 want 

r only periodic^ reports oV" updated / : the five hiinute 
intriervtfl 11 'statist^is carr be* 3 surim6d to achievfe ; the 
desirfed c dur kt ion-." c ^ FoP"eV^piieV ^^ if' , a subscriber only 
wants ? hdurly uj>dat for 12 consecutive 

30 'f ive* minute intervals' are' summed to provide the 

hourly 1 updates! ' *'* ,: "- ; — v *" ■ * ; ' " - 

- . pigV 9 ' provides* a more comprehensive view 

of the different operations of MTS system 112, and 
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the. relation of, those ^ope^at.ions to; the exchange of 
i n f prma t i on: be t ween JMTJVS ^sy s feepi 112 and TVS jsy s t em 
116 ;v In particular,-, as^ shown in- Fig. 9, the hourly 
peg counts-, stored in 4>uf fer 1§2 ferom MTS statistics 
compiler 158 are , monitor e<J in Monitor AP Traffic 
process. 164 vr >Propeas 164 as ; resgonsible : f or sending 
? alarms ;tp J^he : Network Management iaterf ^ce ,(;ISIMI) and 
the Local Support Element ^I#SEL) : ^_eneyer;: an AP fails 
to send messages ,to MTS : .sy-s : t^n ^ ^wijtliin a pre- 
. conf igur^i time^ peraod,. : .^or -ther e^o_difnept_of . this 
.invention,. ( the t^m^ ; pesrdod: is, a??;omed to ha-ve a 
default- setting of -5. mimite^s.-. -Thisx ;propess. T: : 
continues ..to . send ^alarms t ,eye2:y;.5 ( minutes as JLong as 
. no messages ar-e -repeiyed, . f rqm ; .^..AP . { ; Al so, with 
. respect ,-t.o the; ..instant, embodiments t&e* first .two 
alarm messages are ..assumed f tp be senjt ap warnings. 
Further .assume. : Jbhe v ^third al.arni- message;, is L s.en,t to 
indicate .± ha t r .there, is., in .f^qt^n. error ., . . v - ^ . 

. .... Data is exchanged ?txojti : ,MTS- database: 160 to 
a Transact ion r Pf pc^ssing ; Library ^EL),^466-.u- 5l -T.he TPL 
166 is a ceiqttr.aliped,.. table.^driven f set-, of r . software 
routines, that, , are .callable.. by apty progess. fpr - 
modifying or. searching; c thrpughr a ts r associated memory 
or disk database. 1$8. ^TIJK- 16 : ^ is . called .through a 
TPL interface, by- the MTS ,^dmi r ni : st Ration processes . 
The : .MTS c 3.tatistics., compiler- island peg- ); coui^ter 154 
cal-1 hash ^qutines t) directly T; t9 jpepfoi^n r data^base^ 
searphes.., . ..; : All other functions;, perf ormed r [by J:hose 
processes, and all of. .the. .other processes access. TPL 
166 , direc.tly through, a TPL. controller . . The r TPL- 166 
also allows a transaction to back out from the, , 
.da.tabase...when. any -par,t of. the ..transaction fails. 
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With respect to] systi'em 112', TPL 166 

maintains these database^ ;:r^ : : 

'* Customer 1 D£f ihition, 

• Monitored Customer, ; 

^ ^ ' ! : Termination by 800/900 number, 

Termination counts by originating 
NPA, ■•- . " 

MTS Custonier Service;, 

• ; Ml 3 800; Service Tyi>es, 

1 : ; •■v' / V" , ^3 Ai '^twbrk Service Types, 

• - ^ MTS I^fetinktioris, ; 

• . MTS Network Service'.; 

TLP/-166 1 m^i^tarri^' tK^s€r lists r/ •> - : r - 

, ■ . ?^ al t A rn ? customer list; and 
v 1 *' Non^e^al x time; ciistbmeif list. 

TPL 166 maintains; th^se, arrays : r , : - :.. j y 7 



. v; r * *; J. . m Swi t <c3i*/^RlJ i Array: — - , ; : 0 : , ^ • 
PAP Transaction Server Array 
;;/ - v * - l ; 'NP^/licfcatibh ^esdrxptibns ^ ^ - 

rT PL 1 66 maintains- Mnjgh contrplyblock. r A . L - -Vr .. s 

For. MTS system &J;.2> among, other/ functions,, ; TPL : 166 
supports; tjie: f piloting*: •••$»■:- 



■>,- ;. :Add 8 QO/900;, number r ; f , , 

• ( Delete an 800/900 number. 
rt r ~ :o ' - SearbH : £buer Customer Definition file 
•>jr: \ fp,r; a.,xecprd ;. 5 ^ f- y-;>u\ j 

Add a termination to ai> 800/9 00 .., . 
numbfeir L/ - - ; ' ; ' ' - v ' 1 " '"• ' v • • v * 
; ? r- o;DeJije.tei a ; termination, if pr/jan 800/900 
. ^ number . 

v so : seatch tlie :: "^eiTtiinati6ri- of ' ah ado/gOO 

v rnumber" rt f ile for a record ^ . ; .. * > 

; . Update a v "Terminatipn pf,.„an 800/9.00 
J number"' tercorci' ' ; ' 
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* / • j ; Add. a. switch/ ARU : . ... 

Delete a switch/ ARU 
Add a transit: ionr server' ' 
Delete? ; a transaction; server 
5 • Initialize TPL. f ^. 

- , ; . n Search the, Termination by 800/900 
, 'I : V / number file (TRMN00) 
v " ~ ~ Update an ~NPA '■ o\ 
Update a switch 
10 • .Search for ,a. switch- ,, 

V -Update therMTS^qpnt^ol block settings 
*' ' Update an ,MTS- mohitioired 800/900 
number.'.-.- V.. "-..^^i v-w. 
Search for an MTS monitored 800/900 
15 number 

Add an MTS feature group C record 
Delete .^n d MTS v .f ^ature : gr<?uz> l C 0 record 
Search for an" MTS f eature group C 
record 

'"'iri addition to f; cprresppnding with MTS 
database 160 and its associated disk database 168, 
TPL 166 also corresp'orids "wit-K-* 5 ah crder entry ; * 
process, such as that represented by line 146 (Fig. 

25 6) performed by CORE- s syst^r- ! ^i^"2"i- —Specifically, 

order entry prpcess, 146 r Xs r ^ ^^spons4ble for taking 
MTS transactions received from the TVS system 116, 
and applying the^appJ:oprik*te updates- to MTS database 
12 0. As shown in Fig. 9, the TVS transactions are 

30 received £?:3rri the -TVS~ seirv;er- ,: plrocsss 1-70^ via a i TVS 

server output queue 172. The? border- e^htry process 
14 6 then invokes an application from TPL 166 to 
execute the transact ioru^ vS''resp6nse is received 
from TEL ^1.6.6. and la ^MTS^ rt-ra.^s.ac.t"f^n' .response message 

35 is constructed and sent back r '-tc>: TVS- server interface 

17 0 via a TVS server input c^eiie ;v r74. 

0 ^he> MTS/TVS server- ifnt^r face process 170 
: is re,spons : iblp. for detecting, link! ^outages between 
the MTS system i 112 T and the MTS^seirver . Upon link 

40 failure, MTS server intjerf^ce/X7Q\'archives MTS 
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statistics messages in a ^safe stored giieue. The 
archive messaged a£e sent an First ,Jii:"First Out 
(FIFO) order when the : link resumes normal operation. 

, r v , if fai lover rpccurs ^uring statistics 
compilation on a primary MTS node, MTS/TVS server 
interface -proQ^ss, i7p cbegins to rea^f messages from 
MTS statistics : cbhipile£ 158 arid ^eftd^fehe messages to 
MTS system ll^ vor £f : f -a^JLover; occurs ^w^eii statistics 
compilation i^Y^Pppiet?' there should '-"be? little or 
no data ^in server 
irit efface'- : "prbcei3^s f F7X); 'to -read;- b:: '>'* - - - :1 ° 

x "The MTS /TVS 'server interface ,170 also is 
responsible for receiving MTS transaction messages 
from the server in MTS system f 112 [ ; ; 'fricbm&i§ MTS 
transaction messages are placed in TVS server output 
queue 172 for the oi&St ' ^htry l; -process 146 to read 
and process..;; ;?v'-'\?j J- 5 , ' ]±k V ■■" 

Fur titer ;wi tib-' %'fespetf€ ^fco F i'gy ; '-9\ note that 
the" TVS server^ /input - ^jv.eue, . 174 ' 7 fea s r prpvided as one 
of its inputs MTS statistics messages from a MTS 
send out process 176. I .']rhe ;r MTJS: J^eii^ out process 176 
is a central routine; ; tnati' ' series 1 out' all MTS output 
messages A MTS, s;3nd qutj process;. -Al 6 ^i s r .able to send 
messages : to tlie J TV3^ s-eiV^rV multff -cas-t' f to a MTS 
display subsystem (not shown) and to MTS test output 
files 178. Moreover, as was mentioned previously, 
any failover messages are sent via MTS send out 
prpcess 1 7|S :> tp . a : M^S f ailQye^ ^gu^ue 180* 

. The different; "types " : q£ ;MTS statistics are 
listed herieinbelow. : : r .r 

MTS incomingr statistics : : \^ y, 
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" /..*. number- Gtf^cald -detail records -refceived 

broken down by, message type, messages 
■ with invalid transaction IDs / arid counts 
. r . v . t of the message buff ers. tliafc are dropped. 
5 (Each buffer has a sequence number. When 

- a -buffer is recblved but 'of sequence this 
, . . count is.f incremented) t,- , ; , ^ - : 
*""*." Total current MTS TPS , 

~ MTS Kiotfitofed 8Q0/90O nu^^r£ r TPS/ 
10 .. j^w: ?^ ak '^r s TPS since ^gapn3&prxjiq : '}#as ? r 

initiated, 

. . 4 . >?^real time bar graph showing the current 
... - : • MTS ; : T;PS,; : . x ^ 0 .c=| a jr :O . : and - r . v 

A count of the number of TVS server 
15 . r.- . - - 'how many 

of them caused. *failur;q. responses, -and. a 
count .of how many of them caused success 
: - : ' r ■ respdrises i 7 *' ; *' v :/ - - - v ' 

20 MTS system statistics : . ;: y« i-th ;\j m 

:■ :. - : .^otal. -current; MTS 3&S s ; y :. : * ; ■ 

MTS monitored number TPS; 

Output messages sent to TVS servetr ,r 
25 /. : .* , ^ x: Output:- messages; .JS^nt; -to 

Number of MTS monitored numbers broken 

V'V. vrAQA ^tO^%t S •■j9;9^5*yS i .;T.K A J ..*'.'' I * • ' . *. 

800 termination counts 

30 " ; . v 8-0-o-^NPA "counts v - ^ ^ ^ ^ 

' *;<..•:>:• *l 8 9:9j KP^/ljKX. counts ., : , c; . , . , r: , t: - , : . 

*" " How much memory has been allocated, used, 
**•"•-■": ^ and is' available- for ; each- of the ' - 
- n. databases, files vaji^ peg count areas..;. 

35 z ' " " ; r j " ' ■ / " \ " ~"[ "i " ~ ' ; ' 

MTS outgoing statistics : 

, \ ; j. /.j. ! v. .i .* r r-.s ■. '1 ::v'*"^ •*.*"'. :-* :- ! "_ -7 ' 

Output configuration: 

- : 800 ; riumber : ^aLrld? termination dynamic 
40 . -, fJ j -.allocation- f lag, , ^- 

Termination d^niamic allocation only 
flag .w...?.-> i.:- 

Send output to TVS server 
Send output to MDS 
45 - Send output to* ; test output "file 



..u-51- 



SUBSU IUIfc SHEET (RUfeE 2f) 



iNSDOCtD: <WO 99 1 6 1 98A 1 _L> 



WO 99/16198 



PCT/US98/20146 



15 



20 



! - 1 Send f output :i to L remaining 1 5 " 

alternate destinations . v ...... j 

^ ^feput : to :: tb6 ^TVS' s&ver' ! fciroken down by 
. ; ; . .message type,, , . .•: L £ r-,, ... .. \ £ j..r. 

Dynamic allocation alarms, broken down by 
' 5 -database- type-.- 1 -' — :i ■ ' r - 



10 MTS current peg counts: 



Ma^itj^ed. ;S 00./ ? r 0;C/ mnrfoer^s; - ^ cyr- r- n :> ; • 
Termination for a specific 800/900 number 
4JXX cbu^^ -^pecx^^ 8&bWocf Wrrib^r 

AP> SMtat^^ ,counts : vo:c;; j *. - r :j 'n ; -J.*.* 

Network statistics counts . 
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With reference to Fig. 10, the operation 
of s ^ : TVS - : sy sFtfeitf : ii 6v v 'aW l represented 21 : hy* '''±t& TVS server, 
is discus sea-.^^ Ais r ^libvmv'- f TVS server x ll¥ r ¥hte¥fWces 
withe a ; 'number ( 6f "s^str^^-a^ MTSi 
system- 112 :> Ther ^rftefrf ^ciiig 1 ^tweeir :i MTS sy^t^n : 112 
arid- Tvb J ^e±ve± : ^ i&- x^P of L Import , c&xcf f a ,: %f« du s¥i on ' 
25 thereof T is ^gxv4n ; her^i^^ terV ; r ' : rL " ^^^^^^ 

t ^ .^:> ->[ n pa^r t xctiiar , the MT S ^hdf TVs c sy s t ems , 

more 1 ^ecd f ical ly* th¥ir rbfepect ivfeP -^eirv^ir s ', W^change 
information vra- a '^air * t>f ' coS^unrcat±o%is Managers 
(CM) ;° 'These 7 afre^ "tfre 1 MTS : send Vl£ : kn&- ^Vg' iHec^iVer CM. 
30 ; The" 1 p^bces^es pe££brm£d y b^ 

managers iihplCTieilt 1 • ^ : Tl'ient/sfervef" arrangfement ' ?J 
between "the 5 MTS r ah^S ' the r TVS ' sys temsV 1 Together /'"the 
: two 'cbminuhicab^^^ fproce&k&&Y proViti^ 

bidirecticiilal transfer t)ith' : ilTS' and 

35 TVS systems. Each CM has an input* itrid "out p^ ^cfueile. 

A message w'ritteii- to' * the input queue of one CM is 
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transmitted, to. ...the .other £M : and placed in that CM's 
output queue. •< * . ; m;i c 's.':- :?o\\. ■ :* 

, ,~ - The MTS send CM .accesses the.. client in the 
client /server arrangement, as it i : s responsible for 
5 establishing ~a transport connection between the two 

processes. The TVS receive CM acts as the server, 
as it accepts transport connections from one or more 
MTS send CM clients. • :, ~ f v: :: 1 

The communication mechanism between the 
10 MTS and TVS syst^eitfs--Vd c s" via- iir^£^*Sl^ ;l 4 (or OSI 

'XP4};* : ..aii ;^>f'rbrr iaeEeiction .anit :pecpy^r : y transport 
server that provides ^eliaTsl'e fill l-Siip lex, 
connection oriented' data transfer between OSI- 
compliant systems. For the connection, VLTS is 

- - ^ - --. Th.ere^are. -two, ...data, flows.i tetv^en - the-two^ 
systems .namply ,a. s call .completion statistics .and . 
call- detail dajt£ lpw f;c f rpm .the-, MTS to TVS. sysjt^m y : ..... 

( ^nd r .administrat^ye, qpntrp^messagjes^ f-3-ow cf rom : jth-e* 
20 TVS, to : ^TS f .|;SYSt<9^. T^e : cpll fv comp^ jet ipji statistics 

messages and call detail, mej5sage? r -make^ Aipu _ the jgr t eat 
bulk of. the traffic, . - v Since there is^ a .large volume 

- ° £_ 1 s jt,a£ i £ jfci s -,- a PSL c a •> ^ < £ 9 k 1 y f . . ■ 

tr : ans|.ejred . ^n^, £h<e. : ,dgs,t;inat^ pn^ th^, TVS 

25 system Qfi/ f i^i, te si[ z ^f P a £ pili.ding^.w.indpw fprotocpl 

is. us f ec^ ^pn^tpp.^ of, .the,..tra^pOT r ^ c ^ayer ,to r> allow-, rapid 
data ^transf.er_and. Jto, avoid., pyerjilllngr ( .the put:py ; t,. 
qjj.eue. of the-, TVS., .server - r The. f administrative,, control 
mesi3 : ag^ . vo Jurne. ^nd timing , x,e(^i^ements^.aj: e :; such that 

30 ,, a windo_wing r ^^ch i anism,.,is . nojt^ .employ e,d f rom- the f TVS , 

CM to .the MCTS;. CM-. . . . . r r[ vn rhz ^ iV ._ t: - >v? . Ps - r 

.... ; Thu?,, the MTS, , send < CM- functions as- 
follows : 
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1; A 'tranSpor : t- :?: c&hriect-i6n is established 
to the TVS receive CM. 

2. An asynchronous read is posted on the 
transport corinec t i oh \ 

3 J -A-Seiries of "asynchronous reads, 
! determined by j the window size, is 

> ; ' " - pbs ted-on^ the : input queue . 

4. When a message : is - placed in the input 
queue, it is removed from the queue 

*" " T ari<£ writtteh^to : the' transpbrt 
' connection: - ; '* ^ c " : f "~' 

5. When an acknowledgment message is 

' - -'refceivgd' f rbm l -tH6 TVS receive CM over 
----- ~ :^th6 *€:?anspof t 66hriectx6h, : afiother l 
' - ^read- ! is*p6sted ^£o the ; input" queue and 
\ the- rfead^is ; riposted to th£ transport 
connection. " : r - 1 

- :3; -'W&£ri an ordei: -entry message 1 is f ^ • '* ' 
'"■ r ^ 3cedeived c froiri 1 the "'TVS** receive CM;'- :: i't 
' : - is 1 pici6ed : in the otitput: que\ie : and J 
; ■ i - Another read is" ; p6sted : bri the v K i - 
l " : tf arispof t" cbrinectioh . * : 1 - t - 

The TVS receive! CM ; f urietibn-s"; as : fb!16ws': 

1. * The receive CM accepts' transport ^ 
- dorinectioh f rom - the sehd CM,' ahd ' r 
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- ..j ( — r ppsts an : . asynchronous read to the 

^connec t iog. . * \ --i ^ :: 

. ^.2 . : An :; asynchronous read; is posted to the 
5 i npu t ; queue . : ; 

m ;.;Messagesr:are rrjad^f rom the transport 
r :: . . L : . , .Gonneqtipn, oplajcedjin the output 

?. Q 11 ?"?^ ; a I>4 : a n- acknowl edgement message 
10 is written back to the transport 

4 .... : , Messages are ; •^ear'. ^Qro the input 

queue and written tie -the transport 
15 connection. 

.. m ..,ry (. ^ 0 - . .Both GMs keep : link 0 §tatus .information and 
transaction peg-qounts in 0 at r glpbal.-:section . A 
monitor . program, , is supplied c wiUh^ : each CM to map to 

20 this global- section and .display - :: the - r status and 

transaction information . ao -jri^uc.o 

As shown in Figure 10, the server of MTS 
system 112 r sepds a plurality of MT3 ^messages to the 
server ,of .TY.S ( systeni 116 . .via^tfee-MT.S Message line 

25 182. r Specifically, for t-he ; : in at ant embodiment, the 

MTS server proT/idep,,. 800/9.00 0 call ^dispositions and 
call detail statistics to j:: the /TY^- server . The 
following are the type of call dispositions sent: 
" tojtal short., calls - (including ;bu§y c ^l ls ?v>' total did 

30 not wait calls, and total did not answer calls. The 

foi lowing t call , detail statistics are extracted from 
the switch , call record information elements : total 
completions (answered calls) , total call duration 
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(cair minutes) totals attempts f totals 'by 
terminating 'address, tbtals >; by' r NPA, totals by NPA- 
NXX , total swi t ch ' control 1 ed " b locks ; ' total netwbrk: 
block bails.- ■ >T;> - " ; — *' ;? *' - :;v -'"-' 

The fbllowing r noninclusive' information for 
Enhanced Call Detail Records' (ECDR) "are also sent 
from the MTS -sys^bein- 112 to 'TVS systeiri 116 in a v " 
steady stream: '-dialed "humber/ callirig number/"' ; 
output digits , : bri-g±hating switch, originating 
trunk, ball' or igxnaO&h ^time r '(tfPl :: ) , v - bbnnebt tinie T 

(TP3 1 ) / answer ^iiri^ (TP6) y* discohnebF'-tl'ine f ' (DPI )V h ' ; 
call duration^' ; rin^ MPA/ 
disposition, i%it^nded termination'' t^e/adbress , ' : 
actual ^rmihatioh;' type/address , corporate ID / ' 
origination ^country "code 1 , originating port lb; a in 
addition tb providing ; batil details 'to TVS system :> 
116V MTS system x l 12 also f sends messaged to TVS 
system' 116- via linfeP 182. ' Some of thbse mWss'ages : niay 
include a me^iage'thit j!< the siyst^ is falling over 
from one node to another. It could also be J a : 1 ! 
response' messagfe ! 'to 1 an ^oirdfer entry r tnessa^e that was 
sent to flie ; f\^ ^ysteitt : il6 : by' CORE system 142 .' It 
could further' be a" check point message sent 'at the 
eiid 1 of ' every 1 hotir' kftear the MTS Server "has "Sent all 
of the' %tatistr<bsV and that thbs^ ; 's tat i's tics' 1 "a* e ' 
indeed r all of 1 thfe 'statistics' to : be received 1 f rom the 
past hour! -i- 1 ^'-' ; - , - ;vi -- — '- j " • :: "' > - v - c 

" "A* isecbnb link J cbnriectiri^ MTS system 112 
and s systfent' il6' is d MTS brder entry mess age 
liii'e; ' "designated 184 : . This is when the TVS systerri 
has"' received ah order from CORE 'system 142, 1 kiid 1 the 
TVS server has to send a* message" to' the MTS server 
to instruct MTS system 112 to gather the data 
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required, for ./example, or ja specific 800 number. 
In other words,, the message i-rom the TVS server 
requests the .MTS server j to capture data • f or ; the 
specific 800 number at a specific level, : of which, 
there are four for the instant, invention; 

, . , The. f ir;st level ,ia a capture :St r atts,tics 
only level which, provides inf o.rma r tipn, ,pn. call 
attempts.., It .is a summary inf ormation .level.. th^.t 
indicates, for. example, _t ha t^. there?, are these many 
calls, ,these many calls ,.were .copip.l^.ited.,. the,se many 
calls wea^e .incomple^. calls M -and these m^any. .calls v. 
were bloqJte,d., . The second, level ppyides. all. of the 
information provided in. ..the ,f irst ,.l_eyel , and 
information ^relating to ..the .terminations; where the 
compl et ed calls went . .... The thi rd level . i s , a, , : . ; . . . . . 
combination of the rfirsjt, and second;. levels- and- -the. 
addition, of the originating NPA. : The r _f our th . level 
. includes, the inf ormatip.n^of al-L ol 7 the first to.-... ; 
third . levels- .plus the. JNXX (exchange- T code), . f or^ 
20 origination. - r -j- — r- .-;>.. 

A third , link, lfi6 -that,, connect^, .the. MT§.. . 
server .to the .TVS .server.; i 7 s* the. MTS :J fallover 
response message, line.- ,T|ii£i {> i ; s.r,the connection aised 
by _the .MTS system ^112 to inJEQjgp. .^TVS system .1.1 6 v that, 
there has been, a ; f alloyer. from a.., first: processor of_ 
MTS system 112. to its. backup,, pro^es^sor In, essence, 
MTS system 112 in actuality comprises two processors 
that : are mirror. { image? .of each other -..Th^xs , if one 
of the processors, breaks down, the. other processor 
takes over.. Link. 186 .provides aiv indication. .from, 
the MTS system, 112, to ,the ..TVS., s.y^tejn ,1.16 ; . c tha.t; c the r 
backup system has taken over. 
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f ■ Also coiraniinicaffiing J wit^ the ' TVS ; server is 
the mail host 124 . As : Wa's discussed previously/ ' 
mail host 124 in essence "is ! a System "through" which ' 
the reports from -TVS system -16 -may- ^ be sent to" the 
different subscriber s', e.g. , -via "E-Mail ; fax or as 
hard copies. r ^request for mail is : sent 'by 'mail ' " 
host 124 'to'-tl^'TVg ( server-via line 1 1:88/- ° " '' 

The ^CJircuit* Availability Database "(CADb/ ;} 
138 is additibhalfly -connected ; to the : TVS served b^ v ~ 
means' of : lihe ! 192\ efsserice/ CADB'^O 8 provides ; 1 

the TV server a file on a periodic basis that ! ~ ; ; 
incluSes' i ; hf ormtftibii 7 which 1 Allows 'the ; TV "server to 
map the Np!as 1 to -states^, 'NPNX" td eft ie^ r 'arid c bttie r* 
localities' witHi^ ; ^th^ States / ' The file -also" 1 >; - ; " 
provides : mapping inYbrMatibn tb the TVS server to L 
map courttify codes- - tb country names/ for example* 144' 
being represbntativfe- : 6f tfhe United kingdom. It is " 
thi : ^'- %n£bfmat ion frbhf CADB 1 ; 13 8 'that the TVs "Server 0, 
uses -for outputirig ; reports that' provides answers to 
the subscriber' dnH^heife calls to C; his ; ispecial Service 
cill-' 1 ; hixmbfer : cbme f fbfn. - ' LL ' ; ^ : \ J 

Also shown connecting : CADBi 138 to the TVS 
server is a '-dotted 'irhe '1:94'- whibh ; "in 'Fig 10 
repfes^hts iC a tkiggeif"-W 'indibafre' 'ttiat ; seething has/ 
happened 1 ; - ' :: ¥oi? texarti&i^ iiife 194 indicates that "thW ' 
file 'irdrtr CADEf' 138 : b&s : arriv^^t tli^^VS Wef Ver ^nd 
that 1 -the 1 TVS 'server' hfeeds ; to prbceW' 'it'. 1 - - •■ 

s : i.- - - ^hk -cdRE' sy 6 1 <=£n : ' '1*4 2 : " r i s cbiinected tb th^ ' 
TVS servei of : 'TVS^ sy¥tfenf ^16^ Via- lin^s :y 196, 198 drid 
200 . Line 19 8 replresehts V custdmer' inf drmatibn " ' '" fc 
line through which f iles ' containirfg "orders- fbt r 
reports-, * or - brdkirs' td' turn' bf f reports* as the case 
may be/ are proVxded from' CORfe system 142 tb the TVS 
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server. Line. 196 is. .a-, .trigger, that shows that a 
CORE file has. arrived a.nd that, the TVS server should 
beg.in to process .it- r Line :200, . on the other, hand, 
is a CORE error ,,. message line f rom the , TVS .seryer to 
COJIE system 142. ..This line is used .by the TVS -: 
server to, transmit ;tp CORE system 142 -an indication 
that a record -of a file .being-processed by the TVS 
seryer. .has been rejected.: For example, .the TVS 
server, m^y rej.ect.a record -because- rit;,h^ : an^ 
incorrect .address or. does _p.ot : have phcn f e number, 

with it...„.. : , r> :; JC > ...... - . ::,; L ^ - V. 

. .. In-,. sum,, the,, interaction .l^tween TVS system 

116 and CORE ..system ..142, is as foll^ows . . t A file is ■ 
sent from CORE system 142 to. TVS system. 1,16... ; A r ; . 
trigger , is : t^hen . -seat, by CORE, .system 14?; -to.-.. the ^HS . . 
seryer , tp .inform the .latter , that the .f^ehas,;-,^ 
arrived. The TVS. aerver, tlxen -propessies the rc £iie,. L 
looks f ox , any .error :/ ,r.aiKi if— an . error is- jfpundv n sends 
a message back to. C ( QRR .system ,142. to. jinf ppri it of L . 
the error . .At approximately, the. -same time-,- the - 
order entry information is sent ,by ?the V TVS ,sei:verr to 
MTS-. sys. tern. .112 via. ,11 tig IS 4 : ... , r . . r „ c , . . , 

The TVS seryer also interacts ; rwith. Circuit 
Order , Management, .System. (C r OMS) 14$.. : . I.t. does. ( so :r yia 
lines,.? 02 and : 2 0.4 y . COMS system : 14,0 f . in, ,essenQft, ; , 7;;i 
provides, an ,npod^ .pr„ sqryic.e. ..locatipn- d^rt a , to . y the,. 
TVS server via ii^e. 2.02- ... An.^Gode,. j..s v an ^ightrj digit 
character, the .fi^s.t .character ( pfc which jpeing always 
N : ,and r -the remaining seven- pharacters. b^ing .always 
numbers. „ It. is. also ref erred ,tp^, as. a r servicer : 
location by which ,a subscriber, can .determine . the . .-. 
termination .point... of a call- : Fqj:. example, when a 
subscriber sees ,a bill fqr ap. .1^00, number, he~ usually 
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does not see. the teriniiafatrion- point from .which the 

i call: originates. Ratherv^^he :will isee that . his 8.00 
number ? (for .example N< 555 41 111-) ! hid received so many 
call attempts^ The termination ^report -^provided : to a 
= subscriber allows the subscriber to;* cdmpare the 
rep.ort wi:th; his invoice for? ahy^ discrepancies. -For 
example, if -the :tel_ecommixni cat ions networK. coirripany 
has bil led* the • stxb&orib'er f or <5 0 0 real 1 s -while ; the 

: report indicatjes' thati only 495. calls were made/ the 
subscriber: fcan thien^-fuirid <outf ? f rora:: the ^company why 
there is a discrepancy^ of ?S^dalls„ '» &ine> ~2 ? 04: is -a 
trigger. rfehat Unf-c*rms" -the WS> server that .the :f lie 
f rem* COM3: f syst:^^ ^ : ■.;»: :..i.r 

: i / -?.-« <-< *Tlfe 7 '-'TVS ' feeder 'is <ctlso 'connected xto^a 

-Report Mshager^ sferv^^ni(RM)^- 3'5^': Which vis ^-'-dompon'ent 
of-\t(te&'-n-nMC'I Inte^act 1 ^ S t arWRS Report ing Ysys tern 300. 
It ^LiEr broke^l^but -itti ~Fi<3*.e .v;i:0- ^t6 ! .r^hoW^." : that -reports 
actually ^ : ^.'^ ;f iM^rfa^ fr^difi ;the 'TVS server, via 
line; 2^r8 : . .3 To elatool^ atfev^the .sev* icrea^tes the report 

; arid* kriows^ which" sUbscx*iK^r : is- ^supgosed to get the 
report o As^will 1 be>< d^^dribed therein, -a metadata 
request message is J ^sfent -RM -35<0 Requesting ^a 

'■- desired unpriced -ttfa^f ircyi call ^detail data report . 
The RM *s"erVM*" ^p r <><c e ss e's ^the metadata 7 -request 'and 
"forwards the iri^'ssa^ > itfd the' TARS-:116 via -TCP/IP 
connection -208 'VhixSh ^ene£at6 ; g -i-th^' requested report 
for -sub^equ^ri't Wt^nsfp^rn: TCP/IP connection 209 

to arf -^ri^"ser^r^' r^ea / StatrWRS rftessage^denter 
3-70 i : ^ -Willi -be ^esWi-Bedp- ~ the Itfbdx^ serve*? 1 370 
supports ^repbrt Retrieval -via th^ ^Subscrilber^ s ^web 
browser'.^'" :" v;j : va n.;/ ^ .-, r \ •• 

■v-f:. ^ .;^:;.;h:The next: ^system sfefcSfe ^coimuni (Sates with the 
TVS server 1 s a Kb s t> sy s t em - 2 10 , * ^whi ch 1 s - the TVS 
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system itself . Host; sysltenv..f210_ .in essence :is the 
operating system _where Mce.rtrarin information required 
for; operation of the TVS Jserver. is provided. For 
Fig.. 4.0 , _ it .is -assumed' that, the TVS server is .in 
fact lan^appli cations teeing .performed .by host; .system 
210. i -HQS.fe sy&teim 210 proyides/.a*: .number! of triggers 
to ^the* server., for fiUrjther.^p^ocessAri^. . JFor 

example, via" line 2 ; 12., host Jsysterfc 210; provides a 

^system-, time to the TVS server :b.oj thait>Lthe- TVS server 
can gener a te --a" :t ime ^ t ampedi *x epczirfc . r Mi ar l ine . 2 1 4 , 
host; systemi ;;2<10 .prJovAdes : the/;,a?ys^fS:erver :a trigger of 
a particular, time ..when* , the TVS- iseryer needs; .to^ 
perform some function.. For.^ins-tancjej, \the; system 
time . from ;.l;ine 2 14 >~nvay ; : t.r i<jg,er :^the iTVS / server to 
autpmaXically : g^ner a;tie; a;;.n.umb > er/;Af : / repori^' # some- of 

"which may be genera ted - hour ly > v :da;i : ly, -x>&\ weekly . . . 
This ; Is ; a :ba,ckgrQund ; . process'; ' tha t ^sche^les: the ~ 

-generating vof -reports on . -a -pei^iiodic ;basi;s , t - „ .[ r ; 

-y :.v; » : L4n>e. .i2,14;vi;S : ; a{..sy t st:^%.;tim"ei line trigger by 
which ifhosb system^ 210 .."inform^ :|he; TVS^s.eryerr that it 
is ; time :>to -provide, a ,; : nightlyf maintenance, of the; , 
database .itself; , ..^ucb' -as- database 2£0^iJ* ^Fig : .> >: jSy : ■_. 
, . ji.' . .vtThe process :termitta£;ipn itriggjer. f rom .line 
218 -by-host ,system 2 IP ^n-fo^^^^.niV^^a^z^^jp. that 
oneipf i T ts proc^sstqrs has feermi^ated; op^r^ipnv'., As 

;was7Lmentione4 'pr;eyiQualy oi TVS r system oll6.ocqmpris.es a 
number o£ ■processors e.aeh -mirrpriiig ;*the .operation of 
the j others ; - -The psystem Hnows whi^eh .^rQG^ssprs 
should^ be .running at; -any.-giYen^.tim^e:. rjThus,;. should 
one ,of the . processors .teinjiinatre^its ^ uop^rationv-; 
notification is received by the host system^that 

. operation ja t : that processor -has .been .. terminated so 
that, the host rsystem can instruct the -operating 
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system to transfer the process "to bne L of : the other 
backup processors > or -€& --r^tlart the- pirobess. "Host 
system 210; is thus an, au>: ; ofrik£xc far lure recovery 
system, the process termination trigger irtf&rmihg 
the 'system that "the process *has : ^&xm±iMtodr''a r t which 
time the" operator* -cfe the system needs to J 'det: ermine : 
what type r oi: %ystem : r errbr Ji h r ds * occurred / vo 1 " : : ' 
^ " ■> ~ A '^ysty^^tor ; designated 221) / 1 ; J 
actually wa^tches^veft- 1 the WS System tb'kake ^ure ' 
that - it: is" otyeraftidnal .--^ypifcai Mirror %Ws^kgiW are 
provided" to' the [ ^6pferatbr^ x f irxBnv ^Ke ser^r Via 

line 222 ,l i x A 1 trigger rs prc^idWd' by thfe 1 dpeiratfer^ to 
cause the" system td ^erfoirm WoW'' : jEun : ctio P iir *f br ' n c 
examp 1 ; a r 'ba6'kup :/ prices s { ] " : i £ ' 'arr '^irrbi: Ys' nc^feci; via 
line 224. The- trigger 1 - provi ded : "*£cr" the TVS ^fer-ver 
may in f ^t 5 fee ! f rom ;: thl' f keyii)bard^ bf Htfe ' bperatdir. 
The TVS' server itia^ ' alsb' cc^ bther i ^ 

computed wolrk^ singly as 

228 u ih Fig?^10v ; Some ! 6f * thisr V&s 228 in actuality 
connect - to the '¥vs^serv&r :; via" a ( 'mail ^^t 124 . 
Those P<bs that : 'gathi^r ^£hd : reSrie^^p^rspecAiive ' data 
such as rolled up c 'stitistic^ [ or CDR flat files j , may 
be connected diirefetiy^ to 6 the TVS^ server ^ This is 
indicated bV°thfe ri rem6te : Butp^t^line 226^ tiiik 22 8/ 
on^tfte J otfter' hand; h enSM €& ' 5 l the ~ TVS : server \to r ' e!)l " 
communieaite - direct iy' : w^fiii a thk rerhote PCs 1 : Tfiirbugh 1 
linfe :j 228 f , - th6 3 T^S v s^f\rer 1 ■ can^Val i&a te % PC : 22 8' ^6 as" 
to commtinicate - tfiferewith. ' " DatS ' cm' th^be"' "' 
downloaded v f ronr a n p6 b 228 a tb' th£ TVS r s eirveff u ' : 

i .n.-, r ' : Thie r six major : functions i>erfb£me : d l 'by the 
TVS server are diseased with referent to FiW^ll/ 
Mappfrig -feeds process :, ^30 pr66essis feeds' from CADB 
systenV i38 "an^ COMS 1 system 140? 7 f; Aar showh, country 
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mapping f eed /i; .designat^d,*^?^ is. provided by CADB. . 
system 138 to ,map ,the. ^i^fe^rejyt country; codes . A 
second _ r input provided t,o gapping feeds process 230 
is the,, recede da.t^,, yia, line 2,02 from COMS system 
1,4 0.., Switch ^mapping, d^ta is -also .provided -by GQMS 
syst.em 1 AO .as, _an./ input,.yi^ line 234., There-are two- 
triggers provided.^tp mapping. ,f eeds ; : .pr-o v cesrS. ^23.9. One 
of the triggers, .is . Jrom. COMS ; sys tenwl4 0 - to.\ indicate 
that ^tlie v f ilp .from, COMS .system* l^Orrha^.^rrived. i . , 
This, i : s i ing^G&t&$ r py lijie 0 204 . j Th?i 9£k®iFe trigger,. , 
via line 1*)^^ ^in.fiprnjs.i mapping f ,f ^.ed^ prpcess _ 23.0 that- 
the f i le .has^ h^e^en gpqrpv^ided . ]py CADB^ gy stem: .138: ~. • 
Mapping r feeds., pxp c <p : e:SS Ci J23D th^n^map ; s :1 tt^g f erent . 
representations pJL, the^^witch,, name, and rprayiidesx that* 
as an pDerator message,-, via line- 222, h to the : 
operatp^r ., ^ Frq^, .this,- errors , f may-. be , genera ted^ fV : v A( - 
Furtherinpr^., _the >. dafa. is fj p^rovi f de^ to s a. stpr§ ojr: a „_.f-r* 
memory, entitled, ^.tpa t% country gapping, designated : as : 
236. Store 236 i t ? c <a .database^ £il£ o; in database 120> ; 

; c The :?c n f ext^ process,, that , the P rTys 3 server . 
perf orms r i_s_ ,t.he .^repo^s^ prpc^ss , -designated £38 ip. . ; 
Fig. 11. ; As its name implies.* . process 238 -.-,. - : ■ 
generates,., upon,, r£gyest. T pn.ia .perio^A^ibasis a :; . . 
number of r reports . . jf , The ^% f erent^f uncjtioiis ^ r ^.. : ; 
performed^ by r reports . proves $ 23 8 r; wi ll^lpe further , 
elaborated in.. Fig,. ,1.2.,,, XJt H should v be..]aQted. ,that /<:; ( , 
there are.. a< niuitbgr r Pf j inputs / - namgly^a.r.system - 1 ime .. ■ 
provided by . host., system -210 , yi$. T line^212 , .and .,.a. ... 
mail request.. prpyide<l b^CADB^ system ,238, : ,vi^y ; line,.v 
188, , to . the ^ repprjts process 238 ( . Also -provided from 
an ncode map store.^240 an ncpd^..map and from r a > 
CDR store 242 the requisite CDRs._ Ncode map -store 
240 is a file which, stores the..dif f eren^ ncode maps. 
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as processed by the ; mapViftcf ifereds r pfbce'ss 23 0. CDR 
store 242 is- a -f ile -th&t' includes CDRs • that were fed 
thereto- by the process -performed by MTS system - ; il'2 , 
as indicated per MTS data process' 244 . : fl : : v /v; 
5 - Also provided as inputs' tb n reports -process 

238 are data from a customer : information^ 
and a TVS report qiiette i248 : V Custoirief 1 information 
stores 24 6 provided- : irif dzTtiation about the ::{>l J r - 
subscribers; tlie^ t r ^pie : eft "reports : 'that ; i tl^^ ' HaV^ ° : 

10 ordered> the?^ -tha:t ! slibuld be 

on the report aM ; the frequency- th^t th^^repoft ■ i *-'-v !:V ' 
should^ ^be"' gerieratfear j etc. x " ;; TVS : f'eport j ^etie 24 : d ' 
provides a. blif f er-whereby ther : xe^Ws te^d v reports 1 may 
be processed one' at* a tdmev Not shown but should '' 

15 be uM^rstoo'd facing provided' to xepofts process '-238 , 

i' s - a feali" statist ic& 1 stbre 1 which- ailbWs" 4 process 238 
to generate t epdr 1 5' { direc tiy 3 f rbni call statistics as 
we?il-- as the feDR? %ecdrds^ xetrieVed" v f f 6m CDR store J * 
242' . ; Vvheh" a 1 report- i : ^ :genferatedv jprobess' : 2'38 r 

20 output s : thfe report; via line 209, to 1 the StarWRS ' 

Inbox '37 0, iii- tW fbrmat teqiiested' by' the : ' > : 

subscriber . 1 iiis ^a:^ %f ' f e^brts f ball £t¥tistics and 
CDR records 'may b4 r Iretri^ved and di splay edV : as ; 
scire'en 'formatis , : ± or" bxib^irfberk RTM system 117 in 

25 real 1 r tiihe. 1 : ' iVr ' ■ - - V: - ■■ — ' '■■ 

Fig. 12 illustrates" the different types of 
reports p^bces s%s e 'theft 0 1 aire r ^erfbrrn^d? in^report 
process 238 . 1 : As" ¥htbwn/- scheduled reports' '^re : !v 
ge!herated by subprbcb^s 13 8ri : ft is by : thW process 

30 that regularly ^chtedtiled' reports are generated , per 

input ; df 'Sys't^m'time^by t±W L host system' via line 
212. ' Shown" also being provided 1 "as ah^lnput t : o ! the 
scheduled report generation' &labprbc€is ; s : 1381 : is the 
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information t from f the. subscriber-, fed from customer 
inf grmatipn . stprje 2 ; 46,. -An output from the .scheduled 
reports subprcces.s 13.81 is the CDR, reports which .are 
fed via line 25.0. to .a .CDR. report queue 252i... A < 
standard TVS .report request is routed c via_line 251 
to TVS. report ;queue 248 .« . , : . ~ j 1 vf;.i: i " \~ 

r . The next subprocess under report process * 
238 is the mail .request . prpcjess > 13^8 : ^ 7 i\ ; In : addition, 
to receiiving; -mail, request- yi^ : li,n,<3 : l&8-> note, jthat ^ 
subprocess .1382 jnaY^^also.^refreive; r ?,trransrpAssion - . * . 
requests , : .discussed earlier-...-. Fiirthe^: shp\yn <: . being . ~ 
provided ..as, an input, fcc^mail r. : eques t. : . ^lbprpcess ■ 13. 82 
is the ..jCustomer. inf Qrm^tion f rom-* pusfcomer store 246 
and a mail . report, response- .from-. a + prp.bf* request . ( r 
subprpcess .13 84.,. -,.>ri,a line 256 r - r I.f thei^e-is more - i; : 
than .one v probe f r ; e,q,ues , : .the additional- .requests ^r.ej 
provided yi a. Line, 2.58 to. a : V£VS prpb^^ue. 2 6.0 v 
which , in. turn forwards, the qi^ued r , ; r"eq?iest. : via. line v 
262 to probe request : ?ubprocess, 1384., , r A , standard v 
TVS -report request f : r-opi the mail request ,s : ubprpcess 
1382 is fed via line .25.1,10 .tjie TVS^.r^port .queue , L . 
248.,,- A response is then. ,provA4^cL by. mail ^equpst-. .., , 
subprocess .1382. to. mail host .2.4. v yia rr line 190 ...^ Any 
.call detail. TV5 ; ^ report, .request. ± sl, provided ,by m^il 
request subprocess 1382 via line 250 to retransmit., 
.stored, .report, .subprocess 13.8.3...,, r ; . o • t * 

. ^ r -The ^tqred.-reports^ may be^ f s,ent ..tq , the cpR 2 
report queue.; 2 5.2 ^ so that r the r r epoqr t,s ^ are,. . < . ;n :: 
transmitted, one at a time, : via...lineL.,2A8 ,.tc StarWRS 
Inbox ^3J7.0 .for ..delivery to the^ varjetus subscribers.. ( 
The report being, .retransmitted * p^r^ stpre r report. rJ 
retransmit a , sjibp.rpc.es s ,1383 obtains,, its, data from a ; 
customer (information store.. 246., a. report .- - . 
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retransmission (stora 262 -with information pertaining 
to where the report is^6d : b^' retransmitted, and a v ' 
report archive 264 from which ; a previously prepared 
reports-may be retrieved^ The format of the report 
is generated in accordance with the envelope ' ■• ; - 
provided by envelope body store : 26(5 . ' : - r : 

■v; -\ \ Mii^the probe - inquest subprocess 1384 , to : 
send a report response to - mail request -subpirocefeS f T; 
13 82, probe ■ : -^e^e , St:-"Sxibproces*s 13 84 retrieves data " 
from the customer • Mfoi:mati 6h store 246 J arid call : * ' r 
statistics stor^ -254^ ? ^ j °. l v - ::: - il {R f ■< 

: - ^'^arf rdquest subpfocess 1 1385-> :i tb' : ; : 
perf orm '-the ! report deques t ; r subproeeis s 1385 - : ^ : : 
retrieves the next ; TVS ; ' repor t request from TVS 
report cjueue 24 8 / subscriber data frbrri- customer ~ ; 
information 1 store ^246 ; ; ; call statistics data from J 
oali' ; ^tatistids store 2 54 -and hcdde map dared *' front' r; 
ncode taap '-S'tbfe The generated TVS re^ort^iis ° 

routed via 1 i ne -2 09 to - S t airWRS Irtboic r 37 0 . ' 

The call '^dtail report's subpirdc&ss 13 86 is 
the 'last 'subproceSs "df° report process 23 8 ; For this 
subprdbess, "data -ia r^trievesd'ffdm CDR stbre 242 arid 
customer inf ormation store 246v : Upon receive 5 of the 
latest- TifS report "ffeg\iest Ih vid lirie '250 f rom jV: cbll : : 
report queue 252 / call : detail irepbrt : iiihptoaikss 13 86 
generates the call °d£ta±T - repbrt 'arid s^nds^it eis i: 
comma delimited -tex'tY vik 1 ine 2 66, to the *h.bs t 
sys teriV for ^Idg'girigs^ : ±n ^dddit.idn ; ; ttie cal 1 ' de£dir : 
report generated f rotvt 'subprddess i'386 ' id irbrited^ to ; 
StarWRS -Inbox 370^ AhLa? line -208v' f dr f ufthei: 1 
transmission to the -requesting sub^cribeir . 

'In -further v VieW of Figure 11;' ah MTS ; data 
process 244 receives : an MTS -message trotri MTS : system 
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1.12. .It : is here, - : that . data V ;f rom MTS system 112 vis 
processed to generate : the .CDRs - and call statistics , 
which are fed via lines 284 rtp. CDR .store . 242 and 
call,, statistics store 254, both residing ;in MTS 
system 112. , v Any MTS falloyer- response message, 
generated by MTS data- process 244 -^is -fed via ; line - 
286. to MTS system : 112. : The JMTS n qrder : entry response 
message f rom , MTS - data process 244 c is ^loaded ..-to . a .MTS 
response. queue. 268 ( . before . the ■ messagie^is , f ed pne at 
a time, to^qall., message proqess , 27Q . vm-;.... :-::: < . 

Call message process 21 & crfvtrieves . k 
s ub s c r i b e £ c i ri f p rraa t i on : , f r era r .cu s tome r* . A n f prma t i on 
store 24 6..yia line -27,2 ; and -anY-a.ddifeional .subscriber- 
information,- provided b^y ;; the- : .suh scriber, via the-...;. 
cl ient,_ workstation , , sueh ,as ^PG d 1^4 shown : .in ^ig i: - ^ 6> 
via line 198 ~ .Any , GORE ; errpr^ message , producecj. by . 
CORE .message process 2.7G r 4 s /P ro Y.i;d e d via ; line ;299 to 
CORE , system. 142 i; -The MTS order er^try ^message .-is. • 
provided via : line ,2*8,4 to MTS -system .112 . r . ■ v . ; , 

• - r Another ^process -pe/rf p,2Tne<3 jby the TVS 
server, is th^ bulk . dqwnload,. process ^274 . . . .Here, .data, - 
is. retrieved^ from CDR .store \2A!2 z , CORE statistics^ 
store 254/ customer; informatipi* s.tqre ,,24,6 , a : state v 
country mapping store .-136 and, jncpde map, .store 24fl.,. : , . 
All of . that i xnf ormatiqn is retrieved in response , to . 
the remote .input > via line 2 28 . f rpm ^a ...remote . 
subscriber ..at a .computer workstation . J/C; Bulk download 
process 3 274 rbegins its, ; operation upon ^receipt of 7 the 
tr igge j; , 224 f rom . the ^operatpr. , 2 2Q ^ Output, -f rom - r ;. 
process 274 is provided ■■vi^. j . line, ; 209. to : , the. Inbox . 
server 3 70 ( Fiqur e 7 r ). . . Not e t^at J;hi s bulk - download 
of .a : statistics .file from the, ;TVS u sarye ; r is 
different from .the .real -time communications process 
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between a subscriber works tatibri and RTM system 117. 
For the former > a sihgie f il : e comprising the * * 
requested information which' spans a given period of 
time is downloaded. On the other hand, if the 
5 subscriber -workstation is linked up ' with RTM system 

117 , a- real time display of the' s-tatistics ?: relating 
to- the calls- of the subsetiber^ is r provided . 
-"' - * (Dhe last fuhctioh performed by the-' 1 TVS 

server 1 that^as^ a s stand' alone" function- is : thb perform 

10 1 ' periodic 1 processing 1 process 2*76-; - r Prdcess : 2 r 76 " 1 

•performs - predetermined- mai^e'h^hce'-'-ahd/' housekeeping 
chores-. As~ : lhpu-fckv it retfieves^ data ftdm CDR store 
1 242 and call -statistics store 2 54v J as Well as system 
time f ! rom r hbst A system 210: * ^ ufeoh receipt" of - the 

15 " < : triggers • f-roitf iih^s- 2l'6 - and- 2i4"> 1 for* example each 

night, the data retrieved from CDR store "242 and 
call" statistics 3 £ tote 2 5 r 4 are Updated- and restored 
• ; ^in t^e^-resp^etive^ 1 stbtes J A missskge : is provided to 
the-bperatoi: via 1 iinB c '222 Sy&tefe time 1 214 notifies 

20 process ' 276 ^t6" blean !i lip the f il^s of -the system, 

While D'B time" 21^ v inf drms profcess iii^ : 2t6 tb : begin 
the datab^s^ m&lfitenahbe opera tioh. 
1 01 irr the° preferred embodiment/ when a - 

subscriber sub^cS:ibes : to" the RTM j option, he/she is 

25 • given a password" which 7 eiiableis ham to log onto RTM 

systeih li7:" bhce-iog^ed 'bn"", a' subscriber can 
h retrieve various stati&tlcs^atid view in' real time 
those stcftii's tics' and J theref ore the" ^eratibh of the 
netWdrk/^at v least with* rebpect' to iriTs social 

30 setvice : call fi^rttberts) . ^ J - o 3 " / . ; 

With respect to RTM : sys teiii '^117 r and 
■ A particularly the retrieval of call detail records 
statis'tibs therefrbm by & rembtie subscriber work 
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station., refer , to Fig :v : -13.-*ov Assume the remote, 
subscriber-' s. computer is r ecpdipped with% a modem and 
. . thq X/0 .pqrts :Of RTM system 1-17 . are likewise . 
equipped* , , *. - , , ^ : 

• -"M.-" I";'/ :: With* reference to Fig. 13,. the>. ( functional 
, prpcesses; that, take place in. RTM system; 117, or. the 

real tim£ monitoring., (RTM) 0 system, are- shown to 
comprise five^majqr rfunctipns^ < They are: select 
and maintain , profiles process; 1171 , v . get; call . detail 
stati-stic^^prpcess-; 1172, :: inquire i call ^ detail process 

. . ,1173,^ serve :t Jl5 , M, refer ence da ta>1174 . :and serve RTM 
, . . CDR dat.a.. 1175-. f ;f A .number.;, of : \ inputs, : and. outputs- . 
connect; the dif f t er-en.t - processes - together , to provide 
the operation of RTM system .1,17 v As, will be shpwn 
Xater , ; -,some of /the processes injtepact ,^ith, databases 
of r( the^ system* : -- ;t -■ . > :: : ' . r* ri' r 

. - . . . s %: r , .Shown connected- to select and. maintain- 

.. . prpfiles. process 1171 is a . : ,RTM ; > RfPf -^^gutB^-t -i n P ut 

• 17 1 l f a- .launch ACMS . ;task. input ; 1 7 3L 2 , a, - RTM 3 cal 1; ; 
detail -profile output 1.713 Ci an^ : ^RTM profile 
messages output 1714. . Al ; so. showpj to. be Qepneeted to 
process 1171 are, a .gatekeeper, .waiter array^ s.tof e . 
1715. and an ACMS, task informal ion sto^e 1716. In 
.addition, outputting f rom : prp^g ess ■ 1171 are a, RTM, 
controller and profile output > 17 17 t:o. : inquire, call 
detail process. 1173,, a ,RTM ? r&f ^rence reguqs ; t : output 

,.1718 : to v serye ; . RTM Reference: data p.rocess 117 4. and a 
^ f RTM, contrpL.and. prof-ile o,utpu£ rt 1719 to get. call,, - 
detail .statistics process, 1.1 7 2^, : *A.- RTM : reference . 
data line 1720 connects process, 1171 to serve,, RTM 
reference data ^process 1174 ? .. 

t> ...... . Although no r t shown., , input 1711, - as -well as 

outputs 1713,_. and 1714 are routed^to^or from, the ^ RTM 
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Web server 52 (Fig 6) -'.'.o^.Trl ^bther^words /'^RTM profile 
requests .are., input to se^ectf 7 and maintain "profile 
process:- 1171 via line vL-7'iar while outputs -from :rr. 
process 11-71 are provided 'as -RTM call -detail V 
profiles 1 'ind-- RTM profile messages to' the ^user r s — 
terminal- via Li-n^ 1713 an'd- 1714:,- respectively:- tine 
1712 provides"^ to process 1171 an 1 application -control 
and management- ^ a'* an - ' 

operating envit-bhMent^ f br the system. Specifically, 
when- a -RTM £>r6£i le Request ' i's - input ; -to select and . 
maintain prof ile# prbtfebs 1171^ -a Xis^bf p^ro'filds 
for that du^sc-ril^e^ i ^ displayed ftb-thef -subscriber . 
This is prbvided-^rom process -1171 ^to- either of 
outputs--1713^ br-1714. - When a-- RTM^ prof ile ^t^quest is 
madeV an ACM6 f 1 tasJc 7 is launched 1 f rom' -line 1712 - to 
create an AGMS ehivirbTMerit' bver^ operating 
systebi of ! RTM 1 sy s*t ^m 117 J The -ACMS •Environment • - 
provides' the -usei? witfr speJca^ic: attributes that - 
f ac ili ta £#~the oper&tiorr of the iystM. * For" ' 
example-, -'the feriVirdrimen© -may -litnit 1 the system to no 

"more 1 than : 5 G \isers in— order : tb b^ : able - to keeip " track 
of whaLt ■- i tSKe i various usefis are'doi-rig^ "-It moreover 
provides ^cobrdihatibri : f br ;i the system - iri order to 
eriable the^ sys f t^ni - to fi^tt^er^ handi : e ,f the various 
inputs/outputs. .zj-rli :.:' , c^c :\ v ; - 

:jk .= A s^bscribe^ -aebes sing- the - system over the 

I rite f net ^ia^-^B^erveg 52 * logs ; bn-to - the v RTM 
sy s tern f vi a : x £n 1 Iri terrie t >c ser^i"ce provider V Once -an RTM 
profile "request 'is c made i: b r y ' a Subscribers* L as : 

'mentioned' before i : -t^^^'sy^^^^^Air&lapkd by- the 

-ACMS ehvif oriment j in ' response -to - the T p»arfcicular 1 
identifier assobiat'ed 1 with - the RTM request . ^ 

^Specific inf ormatt ion such as a ^particular prbif ile 
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inf ormation . is* * retriey:ed-;;f rojn. gatekeepjer .waiter 
array. store. il715 - f or -responding to an input request. 
Thus, -gatekeeper waiter, array store- .1715 includes 
information :pf /the ; RTM subscribers ai>d .allocates a 
5 unique -identifier for ea„ch of- the subscribers of. the 

. t rRTM sys tern,- : ^.Additional data is. retrieved by .process 
. til?! from an. : AGM£V task information sto?re> 1716 for 

identifying th,e— type of : device- use^- by: -the . 
t . subscriber .^so that -..a : parti culari^c^tput' ,f or^a't may be 
10 provided to the -s:abscr : iber^^^^^ in 

effect rhandles -ar .^controls .-th^;; user^s sign- ; in. any- 
how ; they . arr handled encc; they, ar^ t -logged oru - .. 

V* :•_>./. Once a subscriberr.has - logged. -on,,, his input 
: device ^having ,;been Identlf-ied and; [the- profile 
15 request rrecerwedy, process, ; 11? 1, .inay- tnu to, the. - 

, ^ubs.c^iber, RTM proftile .me&s-agss ivia linje 1714 . 
These R^PM >pro£ile; messages ;pEes # e.nt ; ^thev^use:r-. with; a 
list ,o£ the .actual pr^f^es:: that the-, user has:,-..; : 
created -and stared. > -/In vthe ; ^in st .ance ^wliere .a: user 
20 has not. . s t or ed. r any. r prof lies, : ^ : 

.^messages presented to v jth%Kiser will request ...the user 
to create a new prof ile. : ?Thus f , ^as, fits name implies, 
process 1171 -enables a . subsqr iben , to ( manage .^ajl of 
his profiles .by either; adding*, ( deleting, op changing 
25 any of his profiles. . r;;.^ -;\- : t 

_ * , v . v , i'.y.- - As shown , . RTM r reJ.erepce ^da^ta is requested 

by ] select -.and -maintain pr^file& ^proces from 
* vserye^R^M reference d%ta ^xpoes^ -^11^74 ^via ; j4in-e 1718. 
Upon receipt of ^ .RTM re<^est^ CT ppocess : 1X74 , : yi± : ll r 
30 retrieve from its : „ref erenqe ,:dat^abase -store ,.1741 ,the 

requested reference data , and prqyic^e..this. reference 
data, which -^relates tp the ; subscriber who requested 
the data, to process 1171 , as, -.RTM reference .data via 
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RTM reference datk line : 1^720^ 1 As- wilP t>e' discussed 
subsequently reference- d&t&base s^br& ; 1741 is : 
responsive to both storing 1 arid" r^'triieving request's 
£ rom ; procekes ; other than process 1T71-V' Some : of the 
5 information that" are stored in' reference 'database 1 : 

s tore" 174 i - include 1 " the order ent'ry ' Information : f or a 
particular' cdstbm^rV&r - subscriber, y arid 3 ail of -'the 
800 number- ihf 6 f rmati6h relating tb a sUb^cribef" such 
as which 300{Wj°a sil^scriber has 0 ofderedV ¥btV' that 
10 the actual f So6 j cal^ ih£brm^tiSni : "iin v tlfe^torhv 'of^call 

detail record^ 1 ar^ v £ tor £d r; lh n t-hfe '&i># is 6k\fdh^ 
1751, which will be discussed, infra. Thus , * ^tbcess 
1 1 7-4 * in : es seftbe fha intaiiis 1 RTfr ref erfen v ce : - dkt a , by 
either upd&'ti&g ; 6r dfeietiftig : it ; "arid'' stbring' ah^ ; v : ' 



15 updated [ or ' neSrM'M^rif ererice - data lhcb : refeir^nce'' ; 1 

database- fetbr£Pl741-~ x • ' Y "- - r - < ? , ' -\ i ' * 

J /: If a subS'criber- Wan£ : s <{ ' to 1 activate a given 
profile- and to monitor : - ttie* actuli CDR - record^ /' T 'a : RTM 
cont'rbr and pi'bfiie request ' is ' sfeht fibm : process ~ 

20 1171 to L get^* ca^ x'-'Metax r i : "stkti sM-cs- 1 - |>rbceis ; s- : ' 1172V : 



Process 1172; ■ tijibii receipt of ' the R^I^Wntfbl^ and 
profile request server RTM CDR " 
data 'process 11^5 by r oufpiitting a M*I CDR" 1 i^qiieist ' 
vi^- line 1721 / ^ S^rve I^M CDR dkta ^rocfess ll75~ in 

25 response -to ■ the- RT^CI)R " { reqtiesfc 'from process' ri?2 , : 

retrieves 1 the ^pprbjbrialLe' dkta from 1 the 1 apprbpiriate 
database of ''" CDR data6^ 1 s^ :: ^t6res r - :/ i75i / The ; thu^ ° ^ 1 
retrieved 'CMs Stored" iA^CDR^ "d&taba^si ' stbire c t75 1 X : for 
the par tlbulair ^ tfr4r time 

30 f rame 4 th^t/ ha's ^befeh j requested .° ^ The : prof i 1 e f cor the 

particular-' 8'fr6-'th&t a' -subscriber "■ want^ ''" tcf see W <: 
then retrieved by proems il75 ; and" : f out fed to prbc^ss 
1172 as RTft CDR d^ta by ^ mekns of iirte / "i722 ^ 1 Thife 
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retrieved RTM- CDR; data isQjn^zct displayed^ to : the - 
subscriber, as either RTM-; statistics messages via 
line 1723..if : , a ^RTM t statistics request from Line 1724 
is : repeiyed, or^ as RTM^call detail _ statistics output 
5 to l ine; 1725 , P: t . The, ; call- detail statistics are- c 

displayed, tp .. the. subscriber ; in a substantial , real v .. 
time,. basis, insofar as.: the polling anterval; can be :? 
set. to vary, from one minute .--to ^i;ct^- : minutes ; in . r ;^ 
Increments of. pne : minujte . . : In^othgr ^or.dS;, . , a 

10 sub^scriber^ ^^h^n.; viewing, the, call detail- statistics, 

Will, see ? .qon^.ijiupus phanges:,j: or , every polling time 
interval :JV(? r t , y: ::c m v <*": .'if ■■ 

Xfp a , RTR inquiry,, request ;- is input-, to, RTM; 
system J.17-, such r as: r | rom t lin.e^ 1.7 3 J.:, givenj. tlje- RTM. r • 

15 control, and- profile provided^ from. process 1171-- yi^ : y- - 

line 1717, the inquiry call detail j pjroc^ss, J173 v will 
request the RTM. .iref^rence . data.cf roinri .service RTM 
reference. data : process r 11,74. >ria . , .Th^r ; ri . 

. relevant ref erence. : data r . is . retrieved: from reference . 

20 database, store. 1741.^. and- provided. by ; process , 1174 as. 

RTM ref er.ence ri da.ta. : tp , inquire-, call deiE.il,; process.. . .... 

1173 r via line., 1733 . r ; . G^ven,. t . 
and .the , appropriate RTM. con tro f l , arid prof ile,.. process. 
1173 s.ends a , m CDH, requests-ftp sjaryice RTM r CDR. data. 

25 process 117,5 . via line 1734 J:iV .... ( Process., 1A.75 # , t uppn, v: 

receipt- of .. the,. RTM. CDR .request f similar .to... its .. _. 
response to. such request .from. .process 1,17 2*.. , ...... 

reprieves (1 f r.om, cpK^.databa.se } store,. 1751 the, t CDR. ^ : 
statistics: fqr^ the, pa,rticu ( la^ r .prof ile^ and.- routes,.,. , 

30 this, as RTM CDR. data to process^ 117 3.. via f line.- 1735 t .. , 

Process : 11<73., j upon. ,rec t eipt .of .. the RTM. ; CDR dajta,, . ^ 
displays it as.a.call detail- screen to the.,..* v . -.-. ( 
subscriber ..^ r * This, output., is. provided as.-either a RTM 
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call detail inquiry scireeh to^ the subscriber- via 
line 1736 ^or as RTM inquiiry^rn^ssages vi^ line 1737. 
' ' For RTM : system* -117'/ therefor^, different 

outputs i may be provided to- a » subscriber , depending 
5 on what: the subscriber requests'; • if the subscriber 

requests call:* details ; theh: a • web - pkge;; comprising a 
call detaiinstatistics screen r is" provided by^ process 
1173 to : the^ subscriber . : ^ 'On' the other hand, if '"the 
subscriber^ ^w&ntfe i to - moiii t6r" the real time- operation 

10 of the netv^rk-/ 'he"will request such and get^call 

details statist I c^proces & 1172^wia^ provide^ -call ; 
' detail ; statistexSs— screerr £6 ; the^ subscribed By 
' 'Observing- the Paribus* screens v^ci ; subscribgr can 7 '" 
therefore >moni tor "whether" 'any^' trend- has 1 occurred 

15 * witli : the :> operation- of th6- network ^ If- there-^s, 

appropriate actions-m&y be'^takeh to reetify^-the : 
problem or -alter :V the tr%hdV-' : * v v - - ~ ~ : { ' ; 

- ; - As w&s^ mehtibhe<i v pf evabxrsly/ the : call 
detail recbrds^a^e* stored in CDR y database' store 

20 1751. * -The reason^ that' ; thete^are" mill tiple CDR ;i 

database stbres- is- that each ^ubs ; cri >er , : ; '- ' 
i±r^spe&tivfe ,,: of -however^ many ' r * special 1 Service < call- 
htirtibers -that' ; he ;; sub's cirifeeS to/ is assigned a 
specif ic 'CDR "databases • -I'his is f ound 1 to enhance the 

25 adding ' o^ chahging of the Special service call 

n iiuittbiers i / arid- the 1 fetadl" ihf oibrtatibh ibr :: each' of 
thoSe- numfefef s% -"> ThWk 4 database stores aire- the "same 
as the above { " rient iSned- relational^ databases ^ : 
disclosed" in^'thfe- afol?6n<^ ' 1 

30 applidratloh; '> ^ -- u < v ' f ^ - r £ " '•■ ^ ' f " \ 

, ^ » : r ' 1 For : f#M system * llV, - in operation when a 
sizbscrdber br :i usei: lias selected :; a Specif ic prof ile, 
that profile is initially : -assofeiated with ah :% inquire 
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call • detail- pri; get call detail statistics . : , Either 
the; get. call detail: sfca-feisjtigs or; the inquire call 
^detail- may b_evyiewed by; the c subscribe^ at one time 
either requesting frorn process.; 1 172 qr,;1173, 
5 * : refSp^ctively-; \Thus., ifr <a subscribe^: . activates or 

&3l^ts;i ; a ; > : spe^:icf ic- prpf ile; thatsprpf tie: (or-;. rather 
•. ^the : designation, pr name .assoeiajeg. : wijth . that.; r 
prpf-i.le).Oiaftd a few other: pieces/ ©f a-inf ormationf are 
; . t rquted ; tpT.get c3.ll detail statisti^sr/P^rocess 1172, 
1 0 Processr, .1 172 rf WPP^ rgcsjip-t of .: £her{r eques t >; sends a 

RTMf ?re ferepce-i requests; to se^y^:. RTM-.^ef erence ..data . 
process -1-1-74-,, ^^.whiche retrieves ;:theofiTM^ref e t rence„. f or 
that ..prof ile^rpin ^ef grence^ dajt^bage 1741s >: j The-., RTM 
reference . rB.ques.t. f rom: : proe^ss r ;;U7? j is jse^^-.tp;.; ; j 
15 prc^ess- i rl ; 174 ;* via. line; l_72.6 iS : ©^c^.-retrieved^ . . the RTM 

r ef erence! data is sent., by. rprpeess c 1174 tPsprqceg s . 

1172 via line 1727. Now ; that process; 1172 has all 
of the : reference, inforraa^pni j it, u sends ; , ^ RTM CDR 
request, to,. 3-ery^ RTM- CDR jdata :j prpc^es^ll^S - 

20 requesting; |^Mj CRR^ s t tatis : tics f ,r; ; Propess 1175 , % upon 

receipt of th$; request^ from-; prpc.es s a 117 3 * retrieves 
the appropriate^ i-nf prmatipn^ £ fpm x CDR c databas store 
1751 ajid , iransmi t.s ; th,a ^ RTM : QDR, : &§t$ r ; via, - 1 ine :£ 1,7 2 2 
, ; - jtq. R-Epces s-, : 1 l/7r2 i; (to be di^playeji; £prr;£he : ,user; y ^ 

25 , - ? : , pn,fch^ oth^r-rhanjd/ i : f L the. ; subscriber : , ; 

select-s, a- profiler that-, is r initial Ly.-{ associated,; with 
ctncu ire? ca 11 : det a i r l prpces s- 0 1133^? the- exact - s amp r - 
thing as, ^en^-lpned } - be f ore,: occurs \ : n 3?ha t ; , i s : , prpces s 

1173 regups t^j the ; ...xequiaite.RT^ reference; f rom • ; - 
30 process 1174. Upon retrieval of the appropriate. 

reference data.- -from, reference- database, store 1741, 
process 1174 -transmits , that RTM reference data ,to., 
- process- 1173,. . Thereaf ter,, process 1173 sends the-: 
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RTM CDR request to pfoce^ 1175. The -appropriate 
RTM CDR data is retrieved "from the " appropriate CDR 
database store 1751 and transmitted 'to process 1173. 
This retrieved 'RTM CDR -data is then "displayed' td the 
5 subscriber!/ ' : ' : ^ ; J 

' v f f - ; as descr ibed, the present ; invention 
is ^integrated "with a client and middle -'-tier service 
and appiica:tri on proxy component that enables 
customers f ,feo revest.,/ specify >.i customize, schedxile 
10 and receive; their t£l^ call 

derail da ta in ,the , f prm, of reports . that ^re .. . , ; .. . 
_g^n^rated by. thg , various, back;: end application :>: 
servers . ; Referred .to as S.tarWRS , this WWW/Internet 
Reporting System 3 00., as shown in Figure 7 f 
15 comprises the following components and messaging 

interfaces : 

1) those components associated with the 
Client GUI "front end' including a report requestor 
client appii L catibn "3i2 : ; a irepdrt viewer client 
20 application 315 arid ; 1 ■ in Inbox cl ien t appl i'dat ioii 310 

which impleirterit the rogicar-processe^ associated 
I. with & ■ '^Java Client;'? i.e^ ; -employs Java applets 
: launched from the backsplane ^Figure 3) that enable 
the display and ^creation of reports and graphs ibased 
25 on ^tbe jielxis .o£, displayed reports , and tz ^allows 

selection of <?4f:£^r^t reporting criteria, and ( 
, option^. r f or a, ...giyjen ,,repopt ; -And , , < v 
■\. -.i^i < ?:) kk 0 -S,e, ( middle/- tier server components, : 
enabling th^ above-mentioned reporting functionality 
30 including : a Report Manager server 3 5 0, a Report 

scheduler server 360,. and an Inbox Server 370. Also 
shown in Figure 7 are the system Order Entry client 
application 380 and a corresponding Order Entry 
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Server 3 85 .-.supporting «;the s StarWRS reporting _ .= 
f unctionality .as .^will.^be ; .described 

. • , E^ch \of these components will , now be 

described -with, greater particularity; hereinbelow. 

The Report Manager ("RM") servejr 3S0 is an 
application^responsible , f or the synchronization of 
^report ,inyeiito£y .^with back-end, '^Fulfilling^. server s , 
i.e.,* TVS server 1 16 ; r e t r i evcii' :of ren bit reme.n t s , 

>i . e . ;i a user ':s security prof iles ^L^nd ^report pick 
lists information; vei'-/* "'dcPfcS? L f-or -\is ? er report - 
cus tomization 1 "options/ f rbiti trie -sys tern Order En try 
server 3 80; 'She' transmission "of" report- responses or 
messages ' to thel Disp^ teller server "^ff (Figure 2); the 
maintenance of the reporting 'databases; dnd, the 
management of "metadatai used for displaying reports . 
In the preferred embodiment, the RM, server 3 50 
employs a Unix daemon .that passively lis.tens, for 
connect requests £rom the GUI.. -client applications 
and other back-,end. servers and ; .deploys .the ..TpP/IP 
protocol .:to receive and routje ^ecjue ( s-^s - jancl- thpir 
responses ; ; Parti cu;l-arly^ Unix stream , : socket.s using 
the' TCP/IP protocol suite rare .cdsployed :to ; listen for 
client; connections ":on a weTl^known :part;rnumber - oh 
t^he- designated '-host machines ~ : Clidnt 'processes, 
e.g. >* "report 1 requester 312, Mte&£-r-&kf } to submit 
requests connect to : ' : RM 3 56 : via "tiie >ai^patcher 26 by 
providifig *the r port : number L atxld hoist: name associated 

"with RM 350 1' : Request messages 1 received by the RM 
server are translated into a "metadata" format and 

J are validated by aparser object built into a report 

manager proxy 350' that services requests that 

s-- * " =• f : •:•••}•:• b- '■■ :■ ■■■ .v ' • 
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arrive from the GUI ^frojit-eha. If the errors are 
found in the metadata : dKptft ; -thd RM 350 will ' ire tiirn 
an error message to the -reques ting Client .* If ' the 
metadata 'passes the validation' tests'/ " : the' request 
type will be determined and data will be - r^etfievbd 
in accordance with the metadata?-* request after which 
a standard '-respbh-s'ef 'wi-l'l be sent back to the ' : r 
requesting client : .' v: &s ! shown in Figure ; 7' # : interface 
sockets 352" are >: 6liowh -connecting the Dispatcher ' 
server arid 1 > ther kk r sfervef s 3 ; 5 0 arid / other socket 
connections 208, 356 are shown interfacing the RM 
3 50 with respective back' end servers 116 and 4 00. 
For instance , r lir - brie? efnbodimbnt , f ul f i 1 1 ing server 
400 ; provides a - 'bustdM^if ' s priced ^billing* 'data : 
throtign : "a Talar iari : sniattt socket messaging inter f ace 
"356 : to the Report ^Mank^er. Additionally; as r p>art of 
thte StarWRS' web reporting system 3 0 0 shown in Figure 
; 7 unpriced traffic data may be - sent directly ^ to • the 
repbrt mankg^f : 35d^rbm 1rhe : Traf f ic View- server 116, 
as- de&bribed^ herein .- L : ^Although ' 1 not shown ~ih Fi'gure 
7 , it- should 1 be understood that the 1*M : 350 server 
may maiiage' reporting data r f6r Customer presiehtation 
f rom other back--eft& ahd 'legacy servers including , 
e .'gv%' Broadband V' Toll "Free Network Mahagbnierit , '"'and 
Everit Monitor ' servers , c *etc . "in order to present f to a 
custbirier^ the^se typfes^bf billing /management "data y l' ; 

o . .< rphe report' fnanag^er server additionally * 
■U"tll-± : ze.fe ^^tabaL^e 1 ^SS," such 'a'sr provided by' a : 
Inforinix, iC fc'o piroVide accounting' of metadata " arid user 
report" inventory. Preferably, an SQL interface is 
utilized to atceBS" stbireci procedures used in 
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processing .. requests and ..tracking., cus tomer reports . 

,,A variety, of ,C-j;-+- tpols and -other -tools such as Rogue 
Wave's tools ••h++ are additionally implemented to , 
perform metadata message ;parsing validation and ... 
translation functions. „ ... : ; ; _. f _ : * 

- The. .Report, Manager servers 350 ^additionally 
includes the .scheduling inf omation ( .yfhich is passed 

_to.the back-end .fulfilling, server^.. l:L6 y 400> ajid . ■, 
stored by. them.. At; : jtimes.,-,. -the Report, Manager will 
request v thi?. inf orma-t ion. f rom rvthe If-ill iiig, .servers 
in order. to_ reconcile. ... . ; . .v. .-, *v 

, r ; .The Report, Scheduler .J/;RS ; ^). t: jSeryer iV -.. ;* 

. component r 3 610 is, in the pref erred : embodiment, a,- ; 
perpetually running Unix da.empn, that, deploys *the ; : : _ 
TCP/IP. .protopol to send* requests., to . ,th^. back- r end. 3 
.. ful filling rservers such as, the ,^tarOI?.S. (Perspective) 

; server 400., ..or -TVS-.sepver l;lj6.,,..,and . receive- .-their; , 
responses. . More .particularly:, ,the : JR£> : server 360 is 
a Unix . server program that , is, :<3e^:igii^jd -.to. rha.ndle and 
process report requests jtp „the -fulfilling, server s i by 
deploying : Unix ..stream, sockets,, usipg v the; TCP/IP. 
.. . protocol t suite, .and s.ending. - the. report request to 
clj.ent connections, on ,a well. -known jpoirt number v .on 

. the designated host machine. As shown .-. in",, figure .7 , 
interface. TCP/IP, connections 3,64,,,. 3£ 6 ^re shown, 
interfacing with ..respective . JbacJ^., .end. ..sexyerf 40fl and 
116 v . Jn the case.pf priced, .billing^ data from 
Perspective Host.. 40.0, repor : t ^requests. : are published 

..by. the RS. server _ 3 6& to a pre-defined subject on- the 
Talarian Server. ^ .When handling other, incoming . . t 
messages published by back : end servers using 
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Talarian SmartSockets, 4; : 0 another •■daemon process 
ma # be, necessary that., r uaes . Tal-arian ;G++ objects to 
, connect their -message ...queue .and extract '.■ air -messages 
. for a given subject for storage iri -a database table 
.;: ^Hded^in ..database. 3«3« 5 - Each .message includes the 
- track. . number,. pf : the report ,that:,was *equested-f rom 
the f ulf ili,ing ;( -seryer;. .• - •. <• ,- t j • -,« r : . •• • 

• - .■■> :^oj> ,cthe .report scheduler :ihterf aceV ; the 

user, may, specify, -he, .type ,of ■ reporting ,/.rd:hcluding an 
indication, of , : the. S Achedul.ing:> for .the report-- eYg 
:> ^ rl y> daily, weekly or-jnonihly. : For pr iced data 

the user . ,has x fehe option of? dad ly , weekly , or ' 
, .monthly. ,, For ,-re^l,- tim,e ; . or unpriced- datav the user 
has the^optionvpf hourly, . daily, ::weeklytbr monthly . 
The report scheduler interfaces additionally -niay 
vm&l&^ruser %o specify .a. page; or E-'raail account so 
, .that , an .e-mail F or ;page- : messagenmay be sent- to 
r*Micafce^waeij ; i%. l ^egue©teed report a i as in ; - the Inbox 
server 3 ,70,. ._, ■-, ; ,-<.. v - :nH %,-,.•"•.,.£ -n -; •„-• •-. . 

; ■. : • .= - - •:; As yshowa-in Figure c7 ; the Report scheduler 
server .3,6;;0 ,interf acesr.rdi^rectly with the Report- 
Manager . server 350 ;tc coordinate report- •request 
processing., -It .should rbe lunderstood -that 'the 
respective . report management eand- ^scheduling 
functions: rcould be: -performed in ia ^singre^server 1 
■ e ?:• J- 5 'The Inbox? -Server: component 3 70 Serves as 
-the- repository where -the- -completed -user repore data 
•is , stored; .maintained; ^ahd Eventually deleted and is 
the source of - data that "is uploaded to" th^e 'client 
user via the dispatcher over a' Secure' socket" 
connection: 372',' -it is' also' a Unix program that is 
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designed to.*.handle and process user requests - 
submitted in .metadata format using -an Informix 
. .'database. -.Once report xesults are received from the 
v . 0 . TVS server. 116 t .-or 'ciny other back-end -or 'fulfilling 
5 , ..• , servers (not.shown.) / the Inbox server 370 requests 
-the .-metadata .from; the Report Ma^agaf- 'server 1 350 as 
indicated by the socket connect iori. ; 372'- in -Figure 7. 
, t The,. metadata is: stored in the I-hbox-' server database 
r 373 ; along witir^the. report -re'Bul t s*; j :; T&us > b i f the 
10 b metadata;;ri;3 : required," to- be*-- '6h'any-3a, ^'it-'^ilX hot" 

.. -. interf ere with tlie; inf ormat'iori- hoeded r to display the 
reports ^nc leaded j i:iv. the Inbbx. : Additi8nallyv as 
.shewn ini^Figurei -7; t \ the. Infe5k- server 'interfaces -with 
the report ; scheduler r to coordinated execution £hd 
15 presentation.-? oth reporfesv-' ~ : - 7 

-f.-..-. ; .r^The StarCE ;servdf -38C I'd the ; -'r epos fedry of 

user pipk- listsy and'"useri ! -repe>rting j -enti§leritehts -as 
shown ir... database s3 83 ;* Fclreicailai ly > : it is -shown 
interfacing with the Inbox server 370 and report 
20 i scheduler servers 36Qr„ ■:. > : The Report Manager does not 

interface ^.ith :Qr include • me taiata -for p StarOE. r Tt 
will , ; howev^r:;vanc].ud(i" information in* the riep&rt 
metadata ..that: wiil fcell ::>the iRepbrt' Requestor it 
needs ; tc „;get inf ormatdon ^(.Iv^.t; Pick Lists) f rom 
25 StarOE L server .- 3 85 j r.v Ee.r -icul-arly v "the StafOE 1 server 

. ..supports pick. lis.tr. ■'for 1 -the csel^"crt T ion ['-'of priced data 
..based ori the fallowing}, list: -j^ste*, Timfe' - (Provide in 
. GMT f pf f set) , ID. -Accounting Code? ,XI©A€) /Smpp.' 1 cods, 
Access Type,, ;Cprp ID, Service Loc.atioriv w/Service 
30 Location Names, Bill Pa^er w/Bill . Payer Names, 8 XX 

Number, City, State/Province, Numbering Plan Area 

- ; -81- 



SUBSTTniTE SHEET ^RlfLE 25) 



NSOOCIO: <WO 9916198A1 I > 



WO 99/16198 



PCT/US98/20146 



(NPA) ,'' NXX^ (Exchange^ d6l3e whfeffe ; - 9 and ^=0-9) , 
and Country Code U los^nc- :/.■•..? kvo 

■:■:*!•- r With regard to thei- front -end client GUI 
components, the above-mentioned ^Ehbt>x 'dJE'ients " ^ '"• 
application 3aX) functions >'a?s arP -fetterface between 
the; client vsoftware> andL the 1 Inbok^erve'r 370- for 
presenting 1 : ^to ^thfe ^cuistomers the various type' 'of ; 
reports -arid": messages^ received at^ the Inbox- Including 
all compl e'te'dv -repor tjs:,~ call - de tail ;q^laxto&V^ < arid - 
flashes Pref erably; " the ; messages' Ibr^Ke^ 'tisercin 
: ithe ; inbox i's r sb:bfced^by -type: ^{e ; gvV ; refe>b2^tV ■ cai I 
detail , alarms) &&<&■•■ then by^e^r^ '^typ^V- -report 
namey dateVJ andP fciime. ^^-^ - - :io /ir.:c* a<:u :r;.->;> "le-; 1 

I--f:-. \ P^r ti cu 1'a r 1 y v ' ? 'theP Iiib'&x>-% Merit" location 
ois es the:-* serviced r of the bkckj>iarie ' F igii rep 3^ to 
^ launch ^6tfeer ? a^l^ic^tioris^ as rieeded s to piritfc&sW - i 
report" messages^* - a?l^o : iise* triePH ~ 

s^irviceS"' o'f" the^ata^%xpbr't bbject^toJ provide --a r 
savfe/ load ^f £atur£ . f or iiribox" mesSagesV- aLnd> *i-s used 
to provide a ^s^r-irit^rf acielf or** sdf%wa^e - ^ 1 ^ 
upgrade /'download ^control : * Iribox messages -are- ■ 
gener&ted^ b^ ; the^ ^&rsibriing' ; serviced of - t'heH ■■■ 
backplane; actual downloads - will- be" accdiriplished by 
^ a- rfequ^st through^ -the irib&xs. ^ ; ^ 

^ r ; £n! -'the^pi:^ erred fernboc^meritv^ tlre ihbbx 

clierit J i st able ^tcb^ r^cfeiVe' inf 6r1ha%iori : ^ r 6n feultipiie 
::) ; ' i: 'threads-'' to aaibw'^ami^ft priority mfess^e- tb'^get- "• 
'through everi- i ! f lar^e <&tiwnl 6ad : - ;r i s - r i n-- pirogues s*v - 
" Typical lyv the r br6wser is^ coivf igiired 't% allow More 
than otio rietv/ork--cfenriectibri siitKlttoeoli^iyv r: ■ ,f i ; .6-;"> 
the- polling >thr%4d bri^ the client- uses^'a separate 
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connection to :Chec.k ( Jor .qe^, messages > ; and start a 
new thread on a new connection when a new. message 
;was ^detected o :'In this .'.way > mul tiple messages may be 
downloaded simul taneously . - - ; ■ v 

5 -«•- : . ■ • :>-:The< -Report .Requestor, appl ication :;3 12 is a 

GUIi Applet* enabling, user interaction^ for; managing 
reports;, and; particularly- includes processes : - 
i support ing:r the- c^eatiohio-delLet.ioii-^riarid editing of 
the- usejr.f s/ report^s^ v the: re trieyalr/antlb display of,: 

10 . selected: jrep^ .-option'' 

dafc^jh andj^tchei de£je^ina££o n ; ^fi; i ;entitl'ejnentS:: which is 
thei- lo.gical: vpjrop^s.s^ defining? what functionality-, a 
user can perform on StarWRS. ;rjn: the/sprefj erred. .: 
eml^j^ a; Report] regues.ti may^ be^ executed 

1 5 immedi ate.ly,^ pe-r ipdically^ or- as- ^ner^hQ.t L s/i r <t o>. be 

perfoonnedj at, avl-ater iini6 A ;;....r 4s- des<?rife$d;; ^e^iin; ; the 
report scheduler £eryipeimain : t^ ^ 
requested reports., jfpr a :L .giy.en,^ : usferv . and forwards 
: : : actual report: cre<xu^st S; V to 7 th£ : apprppriat;e^ middle - 

20 tiers erve r^s . at , jthp- ^pprpprl ate- time . ~ Addi ; t ipnal 

f unat^pna-l-i.t^j is -provided, rtpt ^nabtle; pustpmersrito 
manage , there inyent^pry^ri PL -c<Jr-r/ x resphedul ev.- change, or 
„ ca^^lr- :: (deljE^e;>.;i: report^ ^ec^estjs b.;..: . ^^ ^B.aj5 ' : 

The Report V^ewe? ^ppli^girtipn ^1 : 5: ri« ; a t GUI 

25 ^j>p^let ^enabl ing t a : ^sex jtp.r ^n]al-yz^ : anci : display the 

v data 7 .and rrepprts^.^ fuijf idling... ». 

servers such ^a^ -,StarOp$b (irrespective;), ^OOi/f^Traf f ic 
View; .116 j - a~rid t other systems suchf as, Broadband ^and 
toll - f r^ : e -network" manager;. Particularly, ... the: Report 

30 Manager 3*50 includes,,, and, provides , access to, the *- 

metadata which is 7t used to- tell ithe Report, Requestor 
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what a standard "report Should" look like and the 
"pick -list" options tli^'i^ for -them 

to customize the standard report? is used td 

: tell the Report- Viewer J €lient' liow to 'display' tfite 
5 report; -What calciilatibris or i tra!fis^a?t±6ns : 'need°to be 

r perf orme'd at tlie time of display, 'and' what further 
custbhizatiorv ; -opt ; foils the user tia& ? ''wlii 1'e '"viewing the 
report J 1 1 - r addd : t i6naily ihcludes a tonunon repdf t 
view by executing -a GXJf i^plet that id used for the 
10 display and graphing of Ve^dr t ; ^Jata ; aricl r " ; 

: ; • particularly / :J £is 'provide v w£th spreadsheet : "' J ' : 

■ management f unbtforiailty : that '"'- c d£ fines * what '* ° 

■ oper a t i on s -can ~b& - pef Tbxmed bn £flxe ? sp r eadshSe t " ;v 
including^ the r itiovirig ; of ; col\kns, column hiding^ 

15 bolumh "and Tow"BingH : and multiple ^ s^letctibri;' import 

arid exprbrt? 'of Spreadsheet c data f c and printing of ' 
Spreadsheet , etc;' "It : i/s ; 'also : plrbvfded with teport 
Uf ; ; data'' -management 1 - " ; f uttb tabhal'i ty : ±iy defining wh£t : 

; 6peratfons r cairl be performed bn the data displayed in 

20 a spreadsKeiet inclubin^ such dynamic' operations as 

1 sorting 'of ^report' data, 'siXb- tbfiWiihg bf -* report data, 
etc . . • -Ftif thermorbV r the • report 'Viewer 315 'is '•' " y:i 
prbvi bed ; Wi £ir f uhbt ibhali ty enabfirig' the ;;: : ' r ' -' - 
interpretation of 'metadatar and; f uric tibri&i i l ty°- 

25 " enabling coirarm^ {Figure 

3) v ' The repbxt } vlfewei: a^iicatibri 315 r is able to 
accept' - v irfes^agfe1s J t'elTi Ag i:t ; to display ah' iriia^' br 
text fchkt? may be f parsed' by one 6i the applications 
in lieu of report "'daita (e.g . / ' invoice ^/ fero^dtieLhd 

30 report, etc.') r - ■ : : - ri 'v--t-: -.- -r-.-.rr 
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: AI1 reporting .is provided through the 
Report Viewer interface r .whic : h , supports spreadsheet, 
a .variety , of graphic - and .chart .types , ;: or both types 
simultaneously. T ; he .spreadsheet, presentat-ion -allows 
5 for,, sort ing ,by .any ^arbitr^ry set^pf coljunns.; The 

report viewer ,315 : is launched t f rqm -the i inbox ^client 
r .. ^,10. when ...a report is .selected ^nd c m^y. ;al.so be ; 
. launched ,from the.-inb.px when. a report -is selected. 
, . . - . ?Y associating each ^set^ p£r : report: data 

10 which is dqwn loaded .via tJi ^ ^FY;? 17 , 3/£0 jwith a 

"metadata" ^epq^t de.^crip^tio^,. object reports can be 
presented without . repor^t - specif ic .presentation code . 
At ..one.level,, these . metadata . descriptions f unction 
li£e the catalog in . a. relational;, database r . , i: 
15 . v . describing each row : o£. a ^res^u^t .set. returnee^- from 

the middle -tier . as .an rOr4^red i;r cQllectiQn r pf ; .columns * 
..Each column has a^dat.a u .type,- : . .a name , ani ..a, 4^irisd 

display formats etc... ..Qol.ujTUT^de^^ 
, will be r stored in an phlect c ajicj ., s tfya .^ntixe,. r;e^ult 
20 t ; set will.be described by list .of these, cp^ects^, 

^one. f or , each . column /; to f 0 all,o^ r.f o ; r f .,a. s.tajidarc} yiewer 
to present the result. .s.et t . ;; .w ! ith..l4),eled qpluitins. 
Nesting these descriptions ,.^i thin - E one .another .^allows 
for breaks ^apd^sub totalise : at ;? an ... arbitr a.ry : ,nuinber of 
25 levels . „ The . same metadata ^descriptions c$ji be. used 

to. provide .cpmmon dat^ .exppr.t: report printing 

services. When exter^ded to .describe aggregation, 
levels .pf data within r^pQrtiiig, dimensions.,, it r pan 
even, be .used f or.., generic roljyp/.dril^ldown _ - 
30 spreadsheets with "just - in- time" data ..a.ccess... .. . 
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- ' s ^ The metadata X v &ata : 1 type may include 
geographic or telecdmmuhicatiohs - specific 
inf ormatibn , e . g . , states or NPAs l The' report ' 
viewer may detect these data types and provide a "~ 
geographic view as one of the graph/chart types!. 

The following list provides the types of 
requests that may be initiated by the Report, 
Requestor 312 and the responses performed by the 
Report Manager 350: 1) Get/Send report template list 
- which reTqliest 1 ' retrieves^ tfe" list of" all standard 
report^ templates fbr ail' 1 products and' "is' used " only 

: to bbtalrt" general" } rej^rtr inf-b^aLtibri^'e ♦ gV', r^ort 
title , description ' -etc . ; = '2 ) " bet> r Sehd'-r'ebort'' : " " 
template detail- which' request retrieves the ° : > v ° 
details /of ' a ispecif ic standard' report template; 3) 
Get/ Send;; user report. -lis £j. - which- request retrieves 
the 1 i st. of n all- user reports; for: .the report format 
selected; f ^om a ^ user; report -table and . is used ;only 
as a request - f or, : : general p^epor t * inf ormat i on , : e > g : . , 

.report, .title, f status,, :l etc. ; ; , 4) Get/Send user report 
detail - which^ regyest Retrieves .the details .of. .a 
specif ic, user 1 s report ; 5) Add report 
def ini tion/Acknowledgment - which . requests addition 
of a user- created report to a user report table. If 
the report J is a scheduled report, this request is 
al so faofhmuriicated to the f ul f i i ling server at the 
time 'the report 'is due; : 6) Delete^ report 
def i hit ion/ Acknowie dgment ' e -* which request deletes a 
user -created 1 report from tite user t^bieV 7) CopV [ 
report definition/Acknowledgment - will cH request 
creates- a dupl icabi on- of* the J report ■■"■the user is 
editing (other than; .the. report title) r *ahd creates" a 

new report ID for it; 8) Update Reporting 
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Schedule/Acknowledgment. which request updates the 
scheduling ^information,, on. a. r report without having to 
send a Delete and Add request; and, 9) Get. Pick 
Li st /Acknowledgment - which request enables the 
Report Requestor 312 to get a pick list provided by 
StarOE server." 

; As mentioned herein with respect to 
Figures 6 and "7, the TVS component il.6_ interfaces 
with StarWRS web reporting topi 300 for specific 

customer reporting requirements. As described, the 

r ---.--7 :>'zi.l f ir : :> -r-v jj:"-*s j^: z u\.>z -.v.. 1 .' 

Report Requester 3 60 .copnunica.tes vit.h the., user, 
client 3 0J. and controls navJLg^tion, ^rxd .requests for 
customization , criteria via the tyeb; : browser. The 
Report : Re.qiaestqr.;rec^ves : f x rpm .StarOE^ any foil ling 
hierarchies; and^-gtAt r icL-ipi.pk^ ki.s.fc& needed by? "he 
client: ;to customize. repor±: requests i Report, request 
..cus tomizat ions:^ are . then-' passed to - the Report- 
Manager; which : acts "as repoBitary of report ^ 
requests , both ^ h6"e : atfd recu'f^ing> : that' are 
submitted' for ' processing i>j^' y the ; - trlient". Along with 
the necessary ~custbmi : 2atibft criteiria ' selected for' 
report customization/ the Report Manager 350' stores 
metadata about the report request, including report 
format information, sort, and^display specifics. . 
The Report Manager, is responsible for passing report 
requests to the back, end. DSS and. data, marts , for . . 
processing, and provides J:^.e_^ : tity.., against, yhich- 
the list . of . report , } .request^ , knovm,.to- the-data m$.rts 
are validated. ; \. ':. •';(>. V.\ I' s ; r r :r * 

The Inbox . server , component ; 370 is -; the 
store ^nd. forward-. repository \ of . all completed. 
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reporting requests, re^bsts < £or bail j 'detail data, 
and 'any communications r * to' the custbmer . The TVS 
server call detail report £r6cess 138(5 ships ' 
formatted' data "in a compressed comma 'delimited 
foirtiat "("6bb") to the Inbox. Customers are then, 
responsible for retrieving. their report data held in 
the Inbox. 

As shQvm : in the logon process -flow, diagram 
of Figure 16, a customer .first establishes r , 
communication v^i th : the,.D^Z Web serve^r... ,at ;> st r ep ; 6Q2 
and logs on to the nMCI. . Int^ract ; . reppirt ing. : system by 
: . f .nter ing ttie, user '_s ..name, and password, onto a. logon 
dialog box, as, indicated at c step). 604 . , Having ,,. 
accessed the . web page, and Ipggecl in, , a user , Common 
Obj ect _is creat;ed , ; As indicated at step s 606 ,, an 
.application irunning on s the backplane directs a 
"Validate q?er^ssage" to., the 3ta;rOE r server 38Q via 
the web server. (Figure 7) to direct the StarOE ._ 
server 3 80 „ to -.-perf orm ^security^validation ,and v . , 
, authentiQate the .us ^r ID and passy/ord. It is , 
understood f> that t all communication to :n the -StarOE 
se^yer f Is . yia^CP/];p ^i|:h ,a .Unix : process listening 
on ,a known, TCP. port n r All data <=ind security,.. - , , 
information .is accessed by ;,direc;t -.querie? { to a, . . 
25 SteirOE server, da t aba s e _ 2 8 3 f:> such, as provided .by t 

Informix:. ... : ^ ... . > , , ^ 

. * . ;P^ c t e v*-^, PMStpmer . is .validated, .at.., steps 
, 607a , b : , the b^qkpl.ane qbj eqt s r^qugs t a . 1 i s t - of al 1 
the authpr|ze ; d applications f rom ; the. StarOE server, 
30 as indicatQa at step 608 . Particularly, . a "Get User 

Applicatipn r .R r e^uest ,/ message; is communicated to the 
^t^rQE server, via the backplane whjich queries , the 
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Informix, database, to ob.t^i^a li?tr of authorized 
applications, i.e., ( seryiee : 5, {r .for the -user and' which 
determines which^ buttons on , the home % page. , are . 
active, .thus controlling their access to products. 
At steps 610 and 612 respectively , a networkMCI 
Interact applet is downloaded to the customer ' s Web 
Browser via the established TCP/IP connection," and 
the browser presents the customer with the 
networkMCI interact systein home "page, such as the 
exemplary' home page 86 sh6wn IrT Figure 4 . ' It should 
be' : understood that in ttie preferred embodiment, the 
"icons'" for" applications " : the user his security access 
to are shown boided. "Thus, it should ~ be understood 
that' if the customer' siibscfibeis' to Unpriced 
'Reporting, an Unpriced Reporting icon is 
automatically enabled when tfie hoifie " page "appears I 

"' : Referring baLcfc' to figure 16 , a^; ,1 step : 614, 

the customer selects"""" the Unpriced kepdrtihg 1 
application : from the home page 'by ciickirig bh d 
Report 1 Recjuestor " icon ' 7 6 : iFig 4) after "StarOE J 
validates the 'user' & id" arid pas'swdrd. The backplane 
object allows 1 the user' access' to 'the* Report 
Requestor front" end [ if the tiser is so authorized; 
As showii at ste£>~ 615 , l *a client unpriced "reporting 
application J is 'downioad^d td : the customer Who is 
pr e s efi ted wi th the ^ uripr i ced tepbr t i ng s c r een ' (hot 
shown), as indicated at step 616. It is frdfri this 
' screen 1 ' that the ! user ha^ :: the ''option ~t"6 create or 
-modify ' the types arid 'specify the frequency at 'which 
fep&rts are to' be delivered!.' The subscriber may 
also retrieve completed TVS reports residing in the 
Inbox 1 by- clicking on the Message c'entef icon 77 " 
(Fig. 4) . Furthermore \ " th£ subscriber may access 
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real - time traffic ^monitecring^capabildtyr 3 e .g; : 
viewing real-time netwo^Jc traffic. statistics , by 
clicking- on the traffic imoni tor = icbn^ 72 (Fig. 4) . 

, ( ' In the pref erred erftbodimenfe^ f or 1 the ; real - 
time moriitdririg' function, "there are ; - a humber :i of web 
page display screens generated by the- : RTMrsystem 117 
tha t in :;coiiibin^ti6n f provide' the subscriBer 'wi th 
the real timei r-t^atffic^stati:stics he/she desires . As 
shown in <Figv^ D4; ; these various- screens 1 are - ^ ""• 
interconnected aria > v -^as "will be 'Shown : - later / aire 
selectable * by^ the^ subscriber ; ■ -In^ y particuldrV ! ; there 
is ^^sumiaary statistic^ - screen : 12l''0£ an incomplete 
statistics' scireen^l212 , -an other statistics 11 screen 
•1214 r' an 'inquiry 'screen '1216 ^a'profile selection 
screen ^12^8; ^ Spoiling "interval ^screen 1220 > 7 an exit 
screen 1222 and •■-■a new polling - start time screen 
1224U- There "are ^furthermore 1 a r real tim^ : statistics 
subscir^en 1226 > ; & r ^cal 1 - dispbsi ti6h^ subscreeh 122 8 
and r; a GDR : display screeft 1230 emanating from inquiry 
screen 1 1216 /- l ' • ■'■■'^ r:r-™: - . v.* T , \..' 

To illiistf ate vthe f interrelationship 1 
between the screfenfe ■ note that r summary statistics 
screen 1 1210 > incomplete 1 statistics ; sereen 1-2 12 -and 
other "statistics- screen 1214 are interconnected^ by 

"a bus 1232 A£ ; the -sSme :: time> -thoke screens 'are 
also interrelated, per- ahothfer bus ; - 1234 / to J prof ile 
selection ' i screen i 1218; polling interVkl 1 screen 1220, 

-exit - screen ^1222; -hew- polling start' time' screen' 1224 
ahd -inquiry- serpen 1216 l : ^'Thesfe ' screens , -br — 
subsci-eehs^ (pop-up sc^feens) V : aire provided 1 to the 

^subsG^iSef^ as : web pages via a Web browser, e^g., 
Internet -Explorer - 4 ; 0 or greater ; Which 0 is part of 
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the clients Report viewer -component ; of the StarWRS 
web reporting- system ^a3 shown- inrFigure 7 . ■■ - 

• t RTM : systeir. 117 ; basically provides a - . 
..-subscriber the: ability to. see. in near, real time how 

the- network is^per forming.. . The subscriber . can -see 
; ;.how many calls : (directed- tg .his call nunib>e*\(s). } . are 
being ^attempted on a- predetermined-time. period> as 
for- example, ,minuter by :ininute r ;.Tfee subscriber * .'. 
furthermore .can pee., how - many r c f t^hose qalls are-- 
being allowed, -through the r .netwoi?k^ hew ?many are 
3 incompletes, hcw :: many : ar,e rblQcked,; : .etc . f ; ■, 
, : Furthermore .> RTM\ system- 117 provides subscribers the 
. ability if c they deeide^to ,4o : so*. - to look—up :: >-\ 
specific call . records that ; made. up : a specific < type 
, : , of call;. . ; Fprv. example 7; - if a subscriber -sees ..an-*; ,r 
abnormal nuipber of .incompletes > : $ssuiring;;that^ -—.v. 
^ordinarily 5% of .^callr; : are. : inccraplet;es r v he. can ^ \ : 
retrieve the .call ? records ;! tha* r jn£.de r up , those- _ . 
incomplete ; ..callS:7 to find put : why-.t.hcse^calls ;werc 
incompletes. A screen for showing the -various . >- 
statistics: is shown .in Figi. ;15<h)-;; : 
; ; V The^ screen . of Fig . 15 |h), shows ;;both 

: current and total ; number : of ? calls, to a subscriber . 
ThirS : exemplar- web^p^.ge display - screen <?f ^Fig . ,15 (h) 
shows- that- .a subscribe?:* started t ;viewing<; in /near real 
-,j time- the statistics ; of palls, r ^ir^cted ; to ? his call 
. ; 1 numbers at : p 9 : 43 . and - th^t the r current r t ime is .- 
■. ^ 19:.38 ... The polling time int^rryal^is five- minutes. 
Thus , the next screen - that the subscriber^ sees will 
be . at : 19,:. 43 . i : As further shown in . the exemplar : 
screen of ; f Fig. ;15 fh) , the subscriber ^DANTEST" has 
2 two, special .service call numbers , : i * e . v 12 3^4*5 6 7 iand 
345-8789. It is assumed for this discussion that 
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those .numbers are 8 0;G: .'numb ears. > Both- the current (C) 
and total (T) fiigures^ are r ^hown . Thus /. diiring ; the 

n time- period that., the subser ibemvlfews- the 1 summary 
statistics - .scrfeen/. ^there: wiere three- attempts^ thkt 
were .iincomplefces and thbs^'incobplfete' cal Is 1 were 
directed ite©^: cal;!^ number - 456^7 Giv&h- - tihe five 
minute /interval. 1 ; ;the next screen sthat"- th§ subscriber 
sees^will r be3 a^set^en^ 'that 'shows- swhat 'occurred : r 
between? -1^:3 8i" &rrd 19:^3v- ^ -.<..;'£. o;x ::l ,"y;>L; 1 
*y-,j -! ^Note^'that, ^ven^^ 

x services calil ^umb^r scarier -"^h<bwh^ ^^subsbr±b : er v can ' in 
actual ilLy ; subscriber, to rsa. mu-dhi. ^re&ttef' humbet 'of' ^ ! 
special . service: t:aai - humbers^ ^l^ote fixrther- f that in 

- addition t^o -ShotteLrig^ thfe number r of-- attempts^ : k"hcF ?: > 
incomp 1 fetes , thfe: : IS ( h ) s iscreeli kl'bo^ shows 
=•> MOTHER*. : which im&y^ be > call^ thaft^ were^ mocked- ofc- 
didnJ t r.get .through ifcecstts ef bt^ theo iiisiif fcixfieht ^ - 
capacity in thevn^twork? purchased '< by- the- subscriber, 
anxfc- i»DT6 " whi^h - is dir£ct r termination ^"overflow" that 
shows h6w manyc of ^the tails? are -Sreibbtffcfed when the 
network Capacity -^or^a %p^c:if ic : rout^ is- el ther busy 
or .i ov^t Capacity ; • Th^ T DTO f eature.ma^'b^ ordered by 
the subscriber. There Ih also" -a- "DURATION" ^jport ion 
which sii6ws : the average and tbta-1 '-dura t'lons, both in 
■ ^iftinutes^>'&ndrisec6ndSi & 7 s~' o^;i::« :>/ 7. * i.Zjy::- *. 

^■■:rv::i £ >; ... At thfe b'bttom^f^^th'e" Flg^ l r 5 (ttp screenV 
there- are - a-Mmb^ &f ^ bpti r oitfe'- provided" to' thfe- 
subscribers for^ exiting ther exSrrfp iar- screen^ of Fig . 

^ 15 (h> and - going- io sbiifie '^th'er ' teeteen ;~ ' For - Exampl e , 

■ giv^fi that 'ther£ a£e-' : threfe' f ' iftcbmpletes^shown 1 - bri : the 
summary^ statistics-screeh of" 3 F^ig.- lo {h^ a 1 
subscriber miy waht ^ to next view the" incompletes . 
statistics summary ifereen- o£ : Fig'. 15(a) 
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\^ ::r Upon ;activa;tXjton^u^acamp~letG-. statistics 
rscreexiL— 1212. :sbows retri:avecfe carll detail records, of 
tjie ^special service call- numbers associated with the 
subscriber, ^ the^/exemplar screen of. ;Fig^ 15 <i:K As 
bef ore.,.; ; a, tojbali.p.f. three incompletes are *shown-. . 
These .irncompletes. ^a : re fairthe r r categordLz.ed ias.. ^short 
-<.. , call sj 1 ^ which; ^are jcall.s that- l&sdt less : than three 
secon : ds>rj- -In jotherrWQrds,,. incompLetei calls.: are .in 
all likelihood calls directed. t.O toaAli number 123 
4 5 61, _ whMe ...thatL cniimb c er.: wasribusy: 1 . .^rf liner* mother two 
jcategories -f^irjbher pl^l^rad:d^g:ri3a'S&ompl6.te:. calls: -are 
"drdn V-tj-w^it " -f'diSnVt .&n-swer;; J'-.c - AiiVdidn? t.wait" 
. cal^L ds ; ^chosen Jtp^be f rQnv\3.r 1 5 : £jecond£v whichi : ,means 
that, Jbhe. phone; /qrang -f o©- ; a-. while. . : b&f ore the; r customer 
hung A;,^jd;idn-^tf ranswer,:! 1 incomplete, call L<i,soone 
that: lasts more, -fehan 15 aejCpnds: and.TiaeariiJw tha.t> there 
was .prpbablyr.no; operator ^a;yairl^Lble- 4p.-j ans T 7en th r at~ 
f - iiacpming call .yd Whe^i-: a- larg.ei.vnumber- of blocks: are: 
. shown- i;R cthe « ^ incomplete summary web -page dd splay 
having an exemplar : screenr of Fig . xlS-JLiJ r,. \thg ^ .;;:■ ? 
subscriber-?, can next; procef&l £o .another^^eb page ,. 
: having ; a .^summary screen ( pf F : ig> 15,( j ).o&Q± determine 
• the iS reas j on/why. ;a call . is blockade : : ^h - 
: - o •As-: ~&howiv. ins Fig^ l$Ai 1 § :i one . of v , the reasons 
that a call is blocked is due jbpoi-t:So.IDop€>de : Si;M- i This 
is alspj knownr as. ; subcpde^bloiGking and it is a type 
of calli that ,a: r: . s-]ubs v crifeer-j .has"\eonf figured For ir 3 .« . 
example^^a-.-subsGribe^ may ' re^uif e>; : tha : t;i a - P^IN _ o 
.( per s onal- i den£ i-f 7 i;pa tion ; number ) be- jrequ i r sd before 
a: call i?-. to ? be completed. ^Thus> an^ip epde blocked 
call is a blockage^, defined, by : . the :> subscriber'.;; -The 
next- type- of : blockage ^ is a t "tailor call coverage 11 
also known as an out of; band-blockage.— Thi§ is 
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where a subscriber liiks^^pu^C'faaH'ed. a : special service 
call riiimber such as ; a ;r 800 number' for only a givdn 
area in' the Country- : Fdr example assume a - sr 
subscriber has subscribed to" a 800 numlDer : 'only in 
5 the stated of 1 ' New Jersey . ; ; Anybrfe c - : ca:l^l"rig from 

outside that sta-fceT is ' considered ^ -but -of-' band 1 and hot 
in the : * taiibr i( ca?il ' coverage. H { { ' - ] - r ; - - : 
%ii * H; -Ther-3 £,; is f - a?lsb : ah ^'equipment 7 nietwdifk r ; 
Congestion" -oleyeka^g^ These are 'blodks ^efindd by 

10 the management' of 1 ^ 

For example^ a-iswitch may b^- congest -eel-/ 5 a: ilhV : lias 
failed, • et^v r ^ - ; r -^ : >- — - - 

■•r^r-tr.j:: r^b > determine- where fch'ef-^dncompl et r 6 calls 
are corning f rorrv> a^^subs^rib^r : can go to -'af ball' ~ 

15 detail inquiry scr^eii ' sTuch as that shown iir^Fig. 

15 (ik) '••'Th-a- fexeftipia^ ^creen of Fief . 15 (k) ; provides a 
list of all' of - fcfte'ifcair's : ttade to a particular : ! 
'specl-al^-fe^tvi^fce'- tiutrib&r %t a particular time -range 
specified by ;; tM^sifi^crfber; : it provides details 

20 ab6ut r the r cail ko l that£ titer Subscriber dah find out 

wh^re'^the l4 iftcompiie'tfe ; calls^ ^mfe f rbm v ' Arf 'advantage 
prbviiJed 7 ' by- thi s 3 * r sbfcfefcir as that the" -subscriber may 
dall -hi^ * customers' bablc to xind but additional * 
inffermatibnf' tlakri^ what" is : display^edV ^Fxg . 'i5^(k) 

25 further shows that tn¥ time range : requested by " the 

x subscriber is ? betweefi^ WVOO to L 23 : 59 / r il e . 
substafiitla/lly the whole' day." Tne ball^ J detd±l :> 
inquiry ' p£r tkihs 1 td ; ah i: 800 y! hurtKer , n^eily^-l^^se? . 
Tlie (: 'caiiing number frotn 'whidh the -incompletle ckll 

30 originated 5 is' "( : 7l ; 9V 28^-1860 The cburftty code of 

one designates tHe :; Uhited^'Stat^ . : : The= timd ' it 'was 
connected' to the r^twofk & shown to be August 31, 
1994 at 04 : 0 0 hour 1 : The s dur a t i on 6f r \:fe call' was 12 
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^seconds. - The disposi^ was that^ there 

was no answer. The v DNIS -designates a specific 
termination f rpm a. -cus.tpmer^ PBX, which is shown., to 
be. 12 3 -.3 5 8t 9^, v ^here i s r no PT9j . , r : ~ . . , - . / 
5 ;TVr; % .Th^e.-are. a number;, of -call : dispositions 

, . that are- -avail abl e to a? subscriber,. -+ ^ One- of i? those i s 
shown in Fig. 15 (j). To selectr another- pallr- 
disposition -or multiple call„ dispositions, the 
. 5ubsjc^iber can sele.pt a; call ^sj^.^.t ; ian-.sel^c^pn 
1 0 screen £ suqh.,a;s, rtha t ,-. shown. 5 in JF r ig -* : ; 5 4,1}. For the 

.^instant invention,, - there are : 10: available V :Call : . 
dispositions that a call can have. These , include : 
answered,. , shp^ t- : cal 1 , jdidn, 1 t :j t ... - ; . didn 1 1 answer , ID 
codes-,^-tailpr .call .co^erag^^Sj: reject , .NCS :: . • : 
15 blpqked T . sw^tqh cpnjtrjpl and. network block, r A ; ? . 

subscriber; -can asterisk o^r T .highlight,- any- one, : a ; .. 
multiplexor, aj.1 of *:hes : callr dispositions, for . , t 
viewing..., ; .jln. .others wqrd.s a ^w^s : Qriber ^ 7 5elec v ts :jj: Jt;he 
criteria for what is tq^be displayed; on.; the screen. 
20 For the, example.; .shown in ,Fig~. S :15 (1) , a; subscriber^ 

..has pjaqsen. answer (completed calls).,,- short calls,, 
d.idn'jt waijt> .dicta.-' t- ..answer,, t : ^ilpr^ : call , c cqvjsrage , 
NCS .re ject -and switch control- ..calls,.,,-. By selecting 
the different call . di spq sit io p s -^ } a subscribe^;. s ?. e ^ 
25 .different information relating, to^. .the^ cal.ls>. . : . 

One . rp-f such, detailed di^plavs is { shown, - in 
the qr>R detail disp.lay .of. Ei^.^ v 15^(rn> . v , A.pop ; -up :;: 
v scr^eerv rthereat shovys that- the, pall, was made, from 
Colorado. fSpvin-gs , Colorado arid, that ; it v/as-a ,shprt 
30 -call r . t Additional infprm^tipn relating, to. each of 

the _call dispositions may ^be addled, a s-_ seen, f it;.. : , 
, . t So- f ar /f , discus;sipn^.hjis. been had wit^t. the 

various .screens which, a subscriber can view, with 
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respect to calls -directed ^tcr- one or more of his 
special service call numbetis. But before a — ' 
subscribier "can view ; the various screens/ he needs to 
sign ^ip with the TVS^ system 1 1 : 6 , arid more V: :> 
particularly subscribe to the RTM option • . 
y i ■:; £ ■ vWhen"^ a subscriber fi^st' signs up with the 
network, r ix prbtale -i-S- est" abl is he* r £br- : hxift. Such 
profile sel r ettriori-«driseh 3 -is- shbwn : in PiV- : 15(a) . 
The subscriber^ ca^'hav^ feMriy' ptb file's as ; lie c V 
desires-; ' P^tt^iiig^^ have orie 

f or mohi tor irig a 1 !-!'* a£ j h'ls° 30O 3 numbe:ti#/ ^he^tliat' 
: monitors- ohly 1: bh^ : 3f^cif ic &00 number V^one^hat 
morii tors 1 only- ¥i ve : o f* hi-s°8 0 0 ^numbers V " etc / "'fey 
inputting to the profile selection ^cireen/' a 
subscriber carl : select 6 & given profile 'that he wants 
- tb L trse : whlclv defines the' humber's that will be shown. 
Ih' addit-ibn^- this 1 type v 6 : f '"statistics" 1 look-up/ 1 or call 

"' { afiqu?ir ! es^' timt the ^ubiscriber^ wants may- also be 
selected'. : r pto^^^ mky be 5 created; while " 

existing ££bfli£s ^^arr be updated!/ 1 -' 

; u Pig-. 15 (b)- illustrates a ^screeW by 1 which a 

■ x: subiscrxb&r r bah a'dd" a prof ile. *» Supj>dse -the " -' r: ' ; 
kufcscriber hag logged onto the system. : l He l is 
prompted for his profile name which is' 'shown' by the 
exemplar Fig : /- to L bei ::,, testuis^. ! " "The screen 
shows %o the Subscriber' the polling interval ,' ' which 
f oi thlis - ? example is' f ivk minutes . ' A description of 
the prb£ x 1 e' v may v * "kl%o L fee'- provided 1 / v TdF ^'xampie , ' ■ the 
exemplar Fi^; 15 (b)' p r rof lie screen' shows" that r it is 
a 1 te£t ; prof ile/ ] Sb, r to6, a Ti6t 6f ^ail 7 of ' the >r ■ 

• 'special service-' hbrhbers /' for example 800' nuinbWrs , 
f or- the^ : subsciriber is istiown. Selective 800 numbers 
shown on the screen of Fig. 15(b) can be moriitbred 
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in ..greater jdetails. ._. Sep :for ? .example ,the* four 
asterisked numbers; of ^ig^ .15 (b) To delete, the 
, . _ : display., the. .asterisk-, nqxt .tp ; thev number- can be 
removed by., simply toggling the. \number once the 
5 number has been highlighted -with a- cursor.;.. . : 

.- . ... • , ., A prof ile may <be, del eted^ aa,„ shown in Fig. 
15*(c)v. Specifically,, after the c prc]Eile selection 
screen of Fig.. 15. (a) is,, retriey-ed,;^ a^keyv : for. 
example CTRL-D is - selected sa- ^hat- ar^ppp-up;; screen 

1 0 appea r s . r Sy T mq vi r\g; -the { : pu r §or-> a-. paj: t icu 1 a : r . prof i 1 e 

would,- b^, -deleted. . :l As~ .shqwyi-j in, Fijgh, r L5 (c) -, £ given ; . j 
tha£.. , the,, subscriber has ,.f ive :;; 41f f exen^t prof -iles ; , f 
he .were , to, delete, t,he .j^yof ile^ : i'nAOTJgST'^,. foiur-. other 
profiles .i;etmain^ r; : ..... t .. 4 c . ; i*. yi:i ? c ? -r 

15 , v . 0jl . . To .add. a, spaci^l <L ca.L^, n^unber-, -ther exemplar 

... screen shown in Fig. .15 ( (<jl ) r! is u^edv^Jbe; a^dd/delete 
prof ile, phone numbers, pep- scr.een, is..- retrieYed.af ter 
the subscriber has, ^ntered.^ntp .the adding,:, ^.profile 
screen of Fig. ,.15Jb). v . In addition, to.. ^adding, . . 

20 special service phone ; nuinbers, may r ..^lso v be deleted.. 

.If the , number of. special,. ( seryice ; call .numbers 
exceeds t .the ^capacity of.- the, screen, a- .subscriber; can 
roll the .screen r to. view the. numbers putsidej of P the 
.. .view. o^^.Fig.. 15 (d) ft . er . ^. ^r ^,..^ - iX /} c.. ..:; . . 

25 . . - ;.A s.o-palled. : £op r .£iYe numbers, may be. , : j :tV 

.selected. r . This,-, is showfnf .in.. Eig-f. : 15 L (e) 1? : .. ; The . 
.specific details and/s.tAti-Stics.. red a-tipg., to = those 
. numbers,,, pjice ,selqated, r .are t; ,4i^pl#y^d': 0 ^j the^- 
statistics. screens., Although ^ only- five nuinbers are 

30 shown, .to r be. selectable t in Fig . ,15 (e) ., , a. higher or 

smaller ; number may,., also be sel,egt,ed.- Once selected, 
those numbers, are continuously;, displayed on... the t 
-screen.. ..- . . : ;i ,^ , v . : ., ., : .. • 
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The polling : S:ntei'val may be 'changed. For 
example-, the ^discussxdh far pertainsr to a 'polling 
interval of 5 minutes. HoWever 7 , such polling period 
may be chahged tJ tb 10' minutes ,'' as 'shown ' 'in' Fig ^ ' 
15 (f)^ or tb a ! smaller predetefrnine^ period L of ! time . 

The start time for the polling interval 
likewise can be changed. This is shown in Fig. 
15 (g) in which the start time has been changed to 
19:40. 

By thus being able to monitor in 
substantially real time the operation of the network 
with respect to calls directed to call numbers the 
subscriber has subscribed to, a subscriber can 
quickly identify how efficiently his 800 numbers are 
being utilized. For example, suppose between 9:00 
am and 10:00 am, an average of 100 calls per minute 
were received. Further assume that there were 200 
operators on duty for the subscriber. Accordingly, 
half of those operators were not busy during that 
time period. On the other hand, between 3:00 pm and 
4:00 pm there were only 50 operators on duty. Yet 
there were, on average, 400 calls per minute 
received during that period of time, resulting in a 
large number of incomplete calls. Once having that 
information, the subscriber can reallocate his 
resources, for example decreasing the number of 
operators in the morning and increasing the active 
operators in the afternoon. If it is found that 
there is a lot of blockage occurring, the subscriber 
can purchase additional capacity from the network. 

Inasmuch as the present invention is 
subject to many variations, modifications and 
changes in detail, it is intended that all matter 
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. described throughout thi£, .specif ication and shown in 

the ^accompanying ^drawing?-, be^. interpreted as 
... illustrative .only and .not a limiting sense;- 

Accordingly , v it; is,. intended that the invention be 
5 l;imit.ed t only, h>y r th,e .spirit, and, scope - of : the appended 

claims. • _ . t . , v . * mii ♦ • r , -r 
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- CLAIMS ' 

1 1. A system fbr ! tehablirfg r an J iht^rnet 'envied 

2 subiscfiber of a teldconunun r ication L s network to " 

3 monitor in substantially real 'tlirfe f the" bperatlori of 

4 the telecommunications network, said system 

5 comprising:' - ^ : : ' J - - "* 

6 a) an Internet enabled subscriber work 

7 station* to enkblfe secure iP co^urii cations between 

8 said subscriber Sid ; ar 4 fifefcwbtlc : 'df^' a ; ■ 

9 : teleconmmriicatidti^ service p^tHrid^rV ' 1 ' " ' " :i ' 

10 ^ - " b)- ^ a* s'ierv^r 1 : f or ^Ut^eiriticatiri^ ^sa!ica 

11 ,: ' subscriber as beirf^ etititibd : to' receive' teal" "time 

12 telecommunications network operatidrf dkta; v 

13 c) processor device for determining the 

14 tA bail 'details^ bi special;' service*' "bkils "routed through 

15 *skTd hWwbrkV ^' * ;J - ■'■ ■- v -' v r ' ; - - : - '* 

16 " ;: ' d) : ~ar "tiraf f id' ^atistidk' apparatus 

17 including' dktat>aLS^ "devibW' into which Records of ^the 

18 call details determined from ^calls' of varidus ! 

19 subscribers routed through said network are stored; 

20 : and "' ni r --n^ r ..mo.Vv, ;>/ / 

21 " ^e) bdhh^^ cbmmunicatioh with 

22 said 'traffic statistics apparatus fbr dovitiibading 

23 stored call deltclir rebordi^ 'td said subs work 

24 ' station via" said se^ 

25 " " whereby" said subscriber ! work s t a tibri 5 ' 

26 displays to said ^ subsdriber thet opera t ion d£ x said 

27 network as it relates to any special service' number 

28 of 

29 said stibsciribef in Substantial real "time. 
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1 2. The system, .as ..qlaimed in claim 1, wherein 

2 the operation of said network being displayed by 

3 said subscriber workstation comprises traffic 

4 statistics . relating to } said any special service call 

5 ...-P? .said each .subscriber.. r : . .. s , 

1 3. The system as claimed in claim, X,, further 

2 .comprising: . ... 

3 . . . : . .process for crea.ting_a prof lie . fox: . said 

4 each subscriber, said pro.qe^s. communicating .said . 

5 user profile infprmation. to .saj.d traffic statistics 

6 appa.ra.tus. .so ..that pperatipn. pf ^^aid network is 

7 displayed to s^id each subscriber : in accordance, .with 

8 said input profile...,. , tt v _ . • - : . ~. 

1 , 4 . . . ,T}ie system as .claimed, in claim 1.. .wherein 

2 the operation of said network is displayed, tp t said 

3 each subscriber as. web gages., presenting; displays 

4 having a number, of. reporting pptipns^ that ,a ; 

5 subscriber can choose., . v : .„ , : . . % ^ : ; 

1 5. The system as claimed in claim 1, whe r rein 

2 _ :the ppe,ra,tion of said network, bjeing., displayed at 

3 said .subscriber workstation comprise? a. ^umm^ 

4 .statistics screen, an incomplete, statistics screen, 

5 another statistics screen and an. i^g^iry. screen that 

6 displays real time statistics, and qall, detail 

7 records of any special se^ice^ call. for said 

8 . subscriber. _ ; - - 

9 6. A method for enabling .a. subscriber^ to, . 

10 monitor in substantially real time the operation of 

11 a telecommunications network at a subscriber 
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1 workstation over the Internet, said method 

2 comprising J the steps bfv : ' : ~' n c r. . r. i . 

3 enabling secure Internet access between 

4 said subscriber and aii 'eriterpris^ sbtVe'i: receiving a 

5 -subscribers J call detail data : p£rt&iniftg to the 1 

6 irouting of 'Special' servlbe dailM throughout ' the 

7 subscriber's telecommunications network, said : call 

8 detail data being provided to said enterprise server 

9 according tb^ subscriber 's erititieihent^ ; 

10 - r '-- "aLfitfidntib^tihg said ^\ibsc^ibfer v ^hVitlement 

11 at ' the t'im£ ' s 8f subkctiber abcsSs 'tb Said" ^nter^rise 

12 server; - ^ ;r - : * ,:3; ; ^< -V,.- :.. - 

13 re'trfevih^' "a^ call 0 '' 

14 details of special service calls routed through said 

15 network; ' * " ' - 

16 : v 'storing 'in t€> '"-el'" database device of said 

17 enterprise server teddifa^ 6i tliie call r details 

18 d^tefirlf necJ ' f rbitt dal'I'S* of various f Stib^bribers" routed 

19 through J saia network; x: ' 

20 - 1,1 p ^oWnioa^ihg' f torn ' said' database the call 



21 detail's ""of "special * service 'calls' routed through said 

22 hetwdrk to a subscirib4r wbrkstatioii via the 

23 Internet; and 

24 displaying to said subscriber the 

25 operation ~d£ said network' as it relates J to any 

26 specialised 

27 substantial ' re&l time. 4 °- : 7 



r . 



1 7 ; ^ "Tlie metSod" of c claim 6', ""' wherein said 



2 * displaying step^ further ' comprises the step bf 

3 displaying to said subscriber' traffic sta'tistics 

4 relating to said any special service call bf^ said 

5 each subscriber. 
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1 8. The method of claim 6, further. comprising 

2 the step c?f: _ , _ . ^ . 0 „ ; . . . , f ^ 

3 u . r . cr^atina an^ entitlement .prof ile. for said 

4 subscriber so, that .the „ operation, of ? said network is 

5 displayed^ to said subscriber,., in accordance with ,said 

6 profile. ^ v . . : ^.v.... ...... s ._ j ... *~ .- : . 

1 9. The method of claim, 6 ,. „ wherein said 

2 . displaying step farther : ,compri se§ . t £h^ 7§t e P °f 

3 displaying.^ tbe pgeration qf sai^^^twQrk. to said 

4 subscriber as web pages presenting a number of 

5 options that % said ^subscriber ; can , choosy . 

1 10. The method of claim 6, wherein sa^d , v . . ., 

2 displaying, step further comprises .„ the „step of: 

3 ; ^displaying the Q^eration .pf r _. said network 

4 ti to, said subscriber., as L a^wefc> pag^ ; ingl\iding^ r ^ny pf a 

5 summary statistics screen, an incomplete f statistics 

6 screen, an other statistics, screen and. an inquiry 

\ :^ r -j: * ':<>:. ..: lj:?:3 r-r. j. 0:1 it c-c^iivri-.c 

7 screen that- displays real time statistics and. call 

8 detail records of . any special .service call f f or said 

9 subscriber. , 

* , '..:,;•(!;;•; 6/-.;. r,.Ljr -jjj >? if-; 

1 11. A method for enabling a. subscriber of a 

2 telecommunications service provider to monitor the 

:i :: " - a.; ir.^c-,-: .:j j- s _.o i.- c. \: umvioo l. r.-i.vr: 

3 traffic of calls to at least one special service 

.:5 f ;VC^ l.-OT i£.j.j J7.fi T ..i: * 

4 call number of said subscriber through the 

5 communications network. of said. telecommunications 

6 service provider, ^ the ^monitoring being, enabl^. at a 

7 subscriber workstation over the Internet, said 

8 method comprising the steps , of . . ^ . 
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9 enabling seeiirS Internet access between 

10 said subscriber and J ar* enterprise server receiving a 

11 subscribers call detail deita pertaining to the 

12 routing of ! call traffic throughout ' the subscriber's 

13 ' - telecorhmunicatidris network, said c4ll detail dat r a 

14 being provided to said enterprise server aceordihg 

15 to subscriber's entitlements; 

16 r - * authenticating said' subscriber entitlement 

17 at the times dif subscriber access to said eiiterprise 

1 8 server ; - ^ :: ^ * v " ± ' ] * 1 * - - r '-\ • 

19 ; ~ c; ' > y ~ 1 : : g£nera£iri^ 

20 -service ■-■calfs r6<i ted through said^ network; • ' : - - 

21 storing the call detail records -of ~ J said 

22 calls in a database device; 

23 ; - : ? - i: fioWrixoading : f irbrn : said database device' the 

24 call details relating 1 " to r stored call 1 - detail records 

25 S£ J calls- dir^ct^d to ahy special 3 Setvice : call ' nulriber 

26 ( "subsdribeld Ly said ^subscf iber; : and h : - : 

27 51 *v 'displaying" said 'downloaded- data 5 at s^id 

28 subscriber workstation '''& ! s :; va^ibiis^ web- pages; each 

29 web page capable of portraying a representation of 

30 the status of said calls being routed through said 

31 network in response to a particular request by said 

32 subscriber. 

1 12. The method of claim 11, further comprising 

2 the steps of : 

3 creating a profile for said subscriber; 

4 said displaying step further comprising 

5 the step of displaying to said subscriber said data 

6 in accordance with said customer's profile. 
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1 13. ■ ■ _ - The, method^ ef claitfi-,11, . wherein said 

2 r displaying : , step farther -comprises the stepr.of: 

3 _ v displaying said retrieved T datar to . said 

4 . ^ subscriber as traffic statistics ^relating to. calls 

5 .directed ?: to said any- special se^4?^^ G ^ll ^W^ e2 ^ of 

6 fSaid- . subscriber . , : . v: : r ;-. \ ..^ c _. ; ? r^ bl o. ^ *. ' ■■■ ■ 

1 ,.14;. , \* ' ti: --The method- of .claim ,:11 ;! whepein said 

2 j: displaying step ^ further comprises -the. step of: 

3 displaying said retrieved data to said 

4 . subscribers a§ -,.Qne ,* pr ; more rweb ; gagq§ -halving screens 

5 comprising ,.4., num^ej:. of- options, that ^aid subscriber 

6 jC^n^ choose ,,. v ^ r / :- - ^;- ; ■ ; , . : : .-: - 5 r;.: -,r CvV *~ 

1 ... . 15 ; - v The r method . of - claim ,14 1/tC wl>.erpin said 

2 = , screens include,: ar.siAramary 7 statistics ; sgre.Qri, rem , 

3 ; v; - incomplete, statistics ..screen, ... an othe.r , s.t^tistics 

4 screen and an inquiry.; screen r ^ 

5 statistics.: and^call, detap.lj. recprds of. any special 

6 rservice^ cal 1 ,.f or - : said subscriber . ^ -r - ; - . r ; 
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